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MEMORIES SELECTION GUIDE 


NOTES 


Not all package options are listed. 


Operating temperature ranges: 
MOS —- O°C to 70°C Selected MOS memories are offered in the following temperature 


ranges: 
—-40°C to +85°C 1 (‘’G” series) 


—55°C to +125°C ("E” series) 


CMOS - O°C to 70°C 
ECL — Consult individual data sheets 
TTL — Military —55°C to +125°C, Commercial O°C to 70°C 


FOOTNOTES 


1 Motorola’s innovative pin #1 refresh. 
2 All MOS memory outputs are three-state except the open collector MCM2115A series. 


3 Character generators include shifted and unshifted characters, ASCII, alphanumeric control, 
math, Japanese, British, German, European and French symbols. 


* To be introduced. 
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MEMORIES SELECTION GUIDE (continued) 


RAMs 


MOS DYNAMIC RAMs 


ae Access Time Power : 


4096 x 1 
4096 x 1 
4096 x 1 


16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 


32768 x 1 
32768 x 1 
32768 x 1 
32768 x 1 
32768 x 1 
32768 x 1 


65536 x 1 
65536 x 1 
65536 x 1 
65536 x 1 
65536 x 1 
65536 x 1 


MCM4027AC-2 
MCM4027AC-3 
MCM4027AC-4 


MCM4116BC15 
MCM4116BC20 
MCM4116BC25 
MCM4116BC30 
MCM4517C12 
MCM4517C15 
MCM4517C20 


MCM6632L15! 
MCM6632L201 
MCM6632L251 
MCM6633L15 
MCM6633L20 
MCM6633L25 


MCM6664L151 
MCM6664L20! 
MCM6664L25 ! 
MCM6665L15 
MCM6665L20 
MCM6665L25 


TTL BIPOLAR RAMs 


256x4 
256 x 4 


256x4 
256 x 4 


256x9 
256 x9 


1024 x 1 
1024 ~x 1 


See Notes on Page 1-2. 


MCM93L412* 
MCM93L422* 


MCM93412 
MCM93422 


MCM93478* 
MCM93479* 


MCM93415 
MCM93425 


Open Collector 
3-State 


Open Collector 
3-State 


Open Collector 
3-State 


Open Collector 
3-State 





MEMORIES SELECTION GUIDE (continued) 


MOS STATIC RAMs (+ 5 Volts) 


A . 
Organization Part Number ecese. Time 
(ns max) 


128x8 MCM6810 
128x8 MCM68A10 
128x8 MCM68B10 


1024x4 MCM2114P20 
1024x4 MCM2114P25 
1024x4 MCM2114P30 
1024x4 MCM2114P45 
1024x4 MCM21L14P20 
1024x4 MCM21L14P25 
1024x4 MCM21L14P30 
1024x4 MCM21L14P45 


1024x 1 MCM2115AC452 
10241 MCM2115AC552 
1024~ 1 MCM2115AC702 
10241 MCM21L15AC451 
1024x 1 MCM21L15AC702 
1024~x 1 MCM2125AC45 
1024x 1 MCM2125AC55 
1024x 1 MCM2125AC70 
1024x 1 MCM21L25AC45 
1024x 1 MCM21L25AC70 


4096 x 1 MCM2147C55 
4096 x 1 MCM2147C70 
4096 x 1 MCM2147C85 


1024x 4 MCM2148C55* 
1024x4 MCM2148C7/0” 
1024x4 MCM2148C85”* 
1024 x 4 MCM2149C55* 
1024x4 MCM2149C70* 
1024x4 MCM2149C85* 





CMOS STATIC RAMs (+ 5 Volts) 


256x4 MCM5101P65 
256x4 MCM5101P80 
256x4 MCM51L01P45 


256 x 4 MCM51L01P65 


1024 x 1 MCM6508C30 
1024 x 1 MCM6508C46 
1024 x 1 MCM6518C30 
1024 x 1 MCM6518C46 





See Notes on Page 1-2. 
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MEMORIES SELECTION GUIDE (continued) 


ECL BIPOLAR RAMs 


A Ti 
Organization Part Number ay aang No. of Pins 
(ns max) 





8x2 MCM10143 ECL output 
256 x 1 MCM10144 ECL output 
16x 4 MCM10145 ECL output 
1024 x 1 MCM10146 ECL output 
1024 x 1 MCM10146A* ECL output 
128 x 1 MCM10147 ECL output 
256 ~x 1 MCM10152 ECL output 
256x4 MCM10422 ECL output 
4096 x 1 MCM10470 ECL output 
4096 x 1 MCM10470A* ECL output 
4096~x 1 MCM10470B* (Low power) ECL output 
1024x 4 MCM10474 ECL output 
EPROMs 
MOS EPROMs 
Organization Part Number pecess-lime oe 
(ns max) Supplies 
1024x8 MCM2708C +12, +5V 
1024x8 MCM27A08C +12, +5V 
1024x8 MCM68708C +12, +5 V 
1024x 8 MCM68A708C pV 
2048 x 8 TMS2716C 7 eaV 
2048 x 8 TMS27A16C 2a V 
2048 x8 MCM2716C +5 V 
2048 x 8 MCM2716C35 +5 V 
2048 x 8 MCM27L16C 
2048 x 8 MCM27L16C35 
4096x8 MCM2532C 
4096x8 MCM2532C35 
4096x8 MCM25L32C 
4096 x 8 MCM25L32C35 
8192x8 MCM68764C 
8192x8 MCM68764C35 
8192x8 MCM68L764C 
8192x8 MCM68L764C35 
8192x8 MCM68766C35 
EEPROM 
MOS EEPROM 


a ; Power 














MCM2801. st¢62 24 Wacken oe & 10 us +5V 
MGM280 20 5 hi Gwar uta che ates Baas 10 us +5 V ‘2 
MIOCMZ8 16. sq eke iacWin ales oi wea: 0.45 +5 V 





‘See Notes on Page 1-2. 
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MEMORIES SELECTION GUIDE (continued) 


ROMs 
MOS STATIC hoe (+ 5 Volts) 


Character Generators 2 


Access Time 


128 x (7 x 5) MCM6670P 
128 x (7 x 5) MCM6674P 


128 x (9 x 7) MCM66 700P 
128 x (9x 7) MCM66710P 
128 x (9 x 7) MCM66714P 
128 x (9x 7) MCM66720P 
128 x (9 x 7) MCM66730P 
128 x (9 x 7) MCM66734P 
128 x(9x 7) MCM66740P 
128 x (9 x 7) MCM66750P 
128 x (9 x 7) MCM66760P 
128 x (9 x 7) MCM66770P 
128 x (9 x 7) MCM66780P 
128 x (9 x 7) MCM66790P 


Binary ROMs (+ 5 Volts) 


1024x8 MCM68A308P 
1024x8 MCM68A308P7 
1024x8 MCM68B308P 


2048 x8 MCM68A316AP 
2048 x8 MCM68A316EP 
2048 x8 MCM68A316P91 


40968 MCM68A332P 
4096 x8 MCM68A332P2 


8192x8 MCM68A364P 

8192x8 MCM68A364P3 
8192x8 MCM68B364P 

8192x8 MCM68365P25 
8192x8 MCM68365P35 
8192x8 MCM68366P25 
8192x8 MCM68366P35 
8192x8 MCM68766C45 





CMOS ROMs (+ 5 Volts) 


A 
Organization Part Number ccess ine No. of Pins 
(ns max) 

















256x 4 | MCM14524 ..............0.2. 1200 
2048 x8 MCM65516C43 .............. 430 : 
2048 x8 MCM65516C55 .............. 550 


See Notes on Page 1-2. 
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MEMORIES SELECTION GUIDE (continued) 


PROMs 
ECL PROMs 





a Access Time . 
SSS ee 
MCM10139  6c%445ce eo eh Ee 20 ECL output 
MCM10149 ..............06. 25 ECL output 
TTL PROMs 


a Access Time F 
SS a eee 


512x8 MCM7640 Open Collector 
512x8 MCM7641 3-State 


1024 x 4 MCM7642 Open Collector 
1024x4 MCM7643 3-State 


1024x8 MCM7680 Open Collector 
1024x8 MCM7681 3-State 


2048 x 4 MCM7684* Open Collector 
2048 x 4 MCM7685* 3-State 


2048 x 4 MCM7688* Open Collector 
with Registers 


3-State 


2048 x4 MCM7689* ' 
with Registers 


2048 x8 MCM76161* 3-State 





See Notes on Page 1-2. 
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Memory Systems Board Selector Guide and Cross Reference 


MOTOROLA INTEL 
SE APUTERS MEMORY SIZE PART NUMBER DEAT NUMBER PART NUMBER 


STANDARD 
MEMORIES 
PART NUMBER 


NATIONAL 


coc 
PART NUMBER PART NUMBER 


MOSTEK 
PART NUMBEA 


eee.” DATARAM PLESSEY 
PART NUMBER PART NUMBER PART NUMBER 


8-l 


LSt 1 
“tsi 11.02 
LSI 11:23 


POP 11/03 


(Q Bus Plus 
slot) 


+ POP 11/04 
05. 10. 34. 
35.40 45 
50. 55. 60 


(MUDBUS 
SPC slot) 


+ POP-11/04 
POP-11/34 
POP- 11/60 


(Mudbus 
Slot) 


MMS1102-31 
MMS 1122N3032 
MMS$1122N3064 
MMS 1132 

MMS 1132 
MMS 1102-31PC 
MMS 1102-32PC 
MMS 1102-34PC 
MMS 1132 
MMS$1132 


MMS1117-» 2 
MMS1117-~4 
MMS1117- «6 
MMS1117- «8 
MMS1147- « 2PC 
MMS1117- = 4PC 
MMS1117- » 6PC 
MMS1117- « 8PC 


MMS 1128P > 016 
MMS 1128P x 032 
MMS 1128P ~ 048 


*MMS1128P x 064 
tMMS1128P x 096 


MSV11-BG 
MSV11-0C 
MSV11-00 


MSV11-EC 
MSV11-EB 
MSV11-E0 


MS11-LA 


MS11-LB 
MS11-LC 


CM-5004-616 
CM-5004-632 


CM 5004-816 
CM-5004-832 


CM-5034-832 
CM-5034-648 
€M-5034-864 


CM-5034-832 
CM-5034-848 


MK 8005-03 
MK 8005-02 
MK 8005-00 


MK 8005-14 
MK 8005-12 
MK 8005-10 


MK 8001-02 
MK 8001-01 


MK 8001-00 
MK 8011-02, 
MK 8011-01 
MK 8011-00 
MK 8011-02 
MK 8011-01 


MK 8012-00 


NS11:34-16 
NS11/34-32 


NS11/34P-16 


NS11.34P-16 
NS11:34P-32 


MSC4601 16K - 
MSC4601 32K - 


MSC4604 16K - 


MSC4604 32k 


MSC3503 16K 
MSC3503 32K 


MSC3503 48K » 
MSC3503 64K - 


MSC3605 16K 


MSC3605 32K « 


MSC3605 48K 


MSC3605 64K » 


MSC3606 16K 
MSC3606 32K 
MSC3606 48K 
MSC3606 128K 


PM: SV32A/ 103 
PM-SV32A: 102 
PM-SV32A. 100 


PM-SV32AP/ 103 
PM-SV32AP. 102 
PM-SV32AP: 100 


PM-S1 164,102 
PM-S1164-101 
PM-S1164, 100 


PM-S1164A/102 
PM-S1164A/101 
PM-S1164A, 100 


PM-S11L/ 100 
PM-S11L, 100 


94123-i6 
94123 32 


94234 16 
94? $4- 32 


9423416 
94234-52 


» PINCOMM PS 


PINCOMM PS 
PINCOMM PS 
PINCOMM PS 
PINCGMM PS 
PINCOMM PS 
PINCOMM PS 
PINCOMM PS 


- PINCOMM PS 


PINCOMM PS 
PINCOMM PS 
FINCOMM PS 





+ PDP-11/04 MMS1119P « 032 MS11-LA CM-5034-832 MK 8012-03 MSC3606 32k PM-S11L/100 94134 32 - PINCOMM PS 
PDP- 11/34 MMS1119P x 064 MS11-iB CM-5034-864 MK 8012-02 NS11/340 MSC3606 64K PM-S11L/100 94134 64 PINCOMM PS 
POP- 11/60 MMS1119P > 096 MS11-LC MK 8012-01 NS11/340 MSC3606 96K PM-S11L, 100 
(Mudbus MMS1119P x 128 MS11-L0 MK 8012-00 NS11/340 MSC3606 128K > PM-S11L, 100 94 134.128 


slot) 





*MMS1119P x 256 
*MMS1119P «512 


- POP-11/70 32K « 39 MMS 1170E 1064 - : - PINCOMM 
(Add-In) 70S 














MSC 3610 

















+ PINCOMM 
780S 









“VAX 11/780 32K « 72 MMS780AE 1032 MS780-DA MK 8016-01 NS 780 OR-178S 
rere SUB- (M8210) 
SYSTE slot) 
t Populated with 32 RAMS NOTE THIS DOCUMENT IS INTENDED AS AN AIO 
MOTOROLA INTEL NATIONAL CHRISLIN 
MICROCOMPUTERS NUMBER NUMBER NUMBER NUMBER 


* Populated with 64K RAMS TO OUR CUSTOMERS IN SELECTING THE 
x =3 for fast speed PROPER ADD-iIN MEMORY BOARD WE 
+ DEC, LSI-11, POP-11, and VAX-11/780 are 
ISBC 80/10, MMS8016 SBC 016  BLC 016 Ci 808 
trademarks of Digital Equipment Corp ; 80/20. MMS8032 SBC 032 BLC 032 Cl 3080 


x = 4 for standard speed RECOMMEND THAT THE DATA SHEET & 
P/PC- Parity + Controller eliminates the need for TECHNICAL MANUALS FOR THE 
PINCOMM is a registered trademark of Trendata 86/12 MMS8048 SBC 048 BLC 048 Ci 8080 

Standard Memories + (MULTIBUS) MMS8064 SBC 064 BLC 064 


DEC s 7850 controller. PARTICULAR BOARD IN QUESTION BE 
USED BEFORE INSTALLATION 
MDS Development MMS8016P 
System MMS8032P 


SYSTEM 80 MMS8048P 
MMS8064P 





+ISBC 80/10, MMS808 10-1 SBC 016 BLC 016 Cl 8080 


80/20 MMS80810 SBC 032 
+ MOS peverspmen BLC 032 Ci 8080 





ystem 
SYSTEM 80 


+ MULTIBUS and 1SB8C are trademarks of INTEL Corp. 
BLC is a trademark of NATIONAL Semi-conductor Corp. 


t Compatible with limitations 


THE OFFICIAL MOS MEMORY 
CROSS-REFERENCE 
From Motorola 









Organization Poschvehetide Number of Power Motorola Pin-to-Pin 
Description ins Max) Pins Supplies Replacement 


























































AMD 
Am2708 1024 x 8 EPROM MCM2708 
Am2716 2048 x 8 EPROM MCM2716 
Am4044 4096 x 1 SRAM MCM66L41 
Am9016 16,384 x 1 DRAM MCM4116 
Am9114 1024 x 4 SRAM MCM2114 
Am91L14 1024 x 4 SRAM MCM21L14 
Am9147 4096 x 1 SRAM MCM2147 
Am9208B 1024 x 8 SROM MCM68A308 
Am9217 2048 x 8 SROM MCM68A316A 
Am9218 2048 x 8 SROM MCM68A316E 





Am9232 4096 x 8 SROM MCM68A332 





























1024 x 4 SRAM MCM2114 


1024 x 4 SRAM MCM21L14 
4096 x 1 SRAM MCM2147 
8192 x 8 SROM MCM68A364 
256 x 4 SRAM MCM5101 
1024 x 1 SRAM MCM6508 
1024 x 1 SRAM MCM6518 
128 x 8 SRAM MCM6810 
1024 x 8 SROM MCM68A30A 
2048 x 8 SROM MCM68A316A 
2048 x 8 SROM MCM68A316E 


4096 x 8 ROM MCM68A332 













































FAIRCHILD 
F16K 16,384 x 1 DRAM MCM4116 
2114 1024 x 4 SRAM MCM2114 
F2708 1024 x 8 EPROM MCM2708 
F 2708! 1024 x 8 EPROM MCM27A08 
2716 2048 x 8 EPROM MCM2716 
3508 1024 x 8 SROM MCM68A308 
F3516E 2048 x 8 SROM MCM68A316E 
FM4027 4096 x 1 DRAM MCM4027A 
F68B10 128 x 8 SRAM MCM68B10 
F68B308 1024 x 8 SROM MCM68B308 


F68708 1024 x 8 EPROM MCM68708 

















FUJITSU 






















MB2147 4096 x 1 SRAM MCM2147 
MBM2716 2048 x 8 EPROM MCM2716 
MB4044 4096 x 1 SRAM MCM6641 
MB8114 1024 x 4 SRAM MCM2114 
MB8116 16,364 x 1 DRAM MCM4116 
MB8227 4096 x 1 DRAM MCM4027A 
MB8308 1024 x 8 SROM MCM68A308 


MB8518H 1024 x 8 EPROM MCM2708 


GENERAL INSTRUMENT 





RO3-8316B 2048 x 8 SROM 350 24 +5V MCM68A316A 
RO3-9316B8 2048 x 8 SROM 350 24 +5V MCM68A316E 
RO3-9332C 4096 x 8 SROM 350 24 +5V MCM68A332 

RO3-9364B 8092 x 8 SROM 350 24 +5V MCM68365-35 


Part Number 


HARRIS 
6501 
6508 
6514 

6518 











HITACHI 
HM4334P 
HM435101 


HM462532 
HM462708 
HM462716 
HM46332 
HM46364 
HM468A10 
HM46830 
HM4716 














HM48016 
HM4816 
HM4847 
HM4864 
HM6116P 
HM6147P 
HM6148P 


















INTERSIL 


IM2147 
MK4027 
{M6508 
1M6518 
1M7027 
1M2114L 
1M4116 
1M7141 
IM7141L 


ITT 






1TT4027 
1TT4116 


HM462316EP 


HM472114A 


2114 (IM2114) 













































Motorola's 


| Number of 
Access Time 
Pins 
(ns Max) 


Organization 
Description 


256 x 4 SRAM 
1024 x 1 SRAM 
1024 x 1 SRAM 
1024 x 1 SRAM 





1024 x 4 SRAM 

256 x 4 CMOS SRAM 
2048 x 8 SROM 

4096 x 8 EPROM 

1024 x 8 EPROM 
2048 x 8 

4096 x 8 SROM 

8192 x 8 SROM 

128 x 8 SRAM 

1024 x 8 SROM 
16,384 x 1 DRAM 
1024 x 1 SRAM 

2048 x 8 EEPROM 
16,384 x 1 ORAM 
4096 x 1 SRAM 
65,536 x 1 DRAM 
2048 x 8 CMOS SRAM 
4096 x 1 CMOS SRAM 
1024 x 4 CMOS SRAM 


1024 x 4 SRAM 
1024 x 4 SRAM 
1024 x 1 SRAM 
1024 x 1 SRAM 
1024 x 1 SRAM 
16,384 x 1 DRAM 
16,384 x 1 DRAM 
1024 x 1 SRAM 
1024 x 1 SRAM 
1024 x 1 SRAM 
4096 x 1 SRAM 
4096 x 1 SRAM 
1024 x 4 SRAM 
1024 x 4 SRAM 
1024 x 4 SRAM 
1024 x 8 SROM 
2048 x 8 SROM 
2048 x 8 SROM 
4096 x 8 SROM 
1024 x 8 EPROM 
1024 x 8 EPROM 
2048 x 8 EPROM 
2048 x 8 EPROM 
2048 x 8 EEPROM 


1024 x 4 SRAM 
4096 x 1 SRAM 
4096 x 1 DRAM 
1024 x 1 SRAM 
1024 x 1 SRAM 
4096 x 1 DRAM 
1024 x 4 SRAM 
16,384 x 1 DRAM 
4096 x 1 SRAM 
4096 x 1 SRAM 


4096 x 1 DRAM 
16,384 x 1 DRAM 
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Power 
Supplies 


+5V 
+5 V 
+5V 
+5V 

































































+5V 
+5V 
+12, t5V 
+5V 
+5V 
+12, +5V 
+5 V 
+12, +5V 
+5V 
+5 V 











Motorola Pin-to-Pin 


Replacement 


MCM5101 
MCM6508 
MCM65114 
MCM6518 


MCM65114 
MCM5101 
MCM68A316E 
MCM2532 
MCM2708 
MCM2716 
MCM68A332 
MCM68A364 
MCM68A10 
MCM68A30A 
MCM4116 
MCM2114 
MCM2816 
MCM4517 
MCM2147 
MCM6665 
MCM65116 
MCM65147 
MCM65148 


MCM2114 
MCM21L14 
MCM2115A 
MCM21L15A 
MCM2115H 
MCM4116 
MCM4517 
MCM2125A 
MCM21L25A 
MCM2125H 
MCM2147 
MCM2147H 
MCM2148 
MCM2148H 
MCM2149H 
MCM68A308 
MCM68A316A 
MCM68A316E 
MCM68A332 
MCM2708 
MCM27A08 
MCM2716 
MCM27A16 
MCM2816 


MCM2114 
MCM2147 
MCM4027A 
MCM6508 
MCM6518 
MCM4027A 
MCM21L14 
MCM4116 
MCM6641 
MCM66L41 


MCM4027A 
MCM4116 


















































Motorola's 
Access Time 
(ns Max) 


Power Motorola Pin-to-Pin 
Supplies Replacement 


Organization 


Part Number Description 







MIC 
MIC2316E 
MIC2332 



























MCM68A316E 
MCM68A332 


+5V 
+5V 


2048 x 8 SROM 
4096 x 8 SROM 






MOSTEK 












































MK2147 4096 x 1 SRAM MCM2147 
MK2716 2048 x 8 EPROM MCM2716 
MK4027 4096 x 1 DRAM MCM4027A 
MK4116 16,384 x 1 DRAM MCM4116 
MK4516 16,384 x 1 DRAM MCM4516 
MK4164 65,536 x 1 DRAM MCM6664 
MK30000 1024 x 8 SROM MCM68A308 
MK31000 2048 x 8 SROM MCM68A316A 
MK32000 4096 x 8 SROM MCM68A332 
MK34000 2048 x 8 SROM MCM68A316E 
MK36000 8192 x 8 SROM MCM68A364 








































MK36000-4 8192 x 8 SROM MCM68B364 


NATIONAL 
MM2114 1024 x 4 SRAM 200-450 MCM2114 
MM2147 4096 x 1 SRAM 55-85 MCM2147 
MM2708 1024 x 8 EPROM 450 MCM2708 
MM2716 2048 x 8 EPROM 450 MCM2716 
MM5235 8192 x 8 SROM 350 MCM68A364 
MM5257 4096 x 1 SRAM 200-450 MCM6641 
MM5257L 4096 x 1 SRAM 200-450 MCM66L41 
MM5290 16,384 x 1 DRAM MCM4116 

NEC/EA 
pPD414A 4096 x 1 ORAM +12, +5V MCM4027A 
pPD416 16,384 x 1 DRAM +12, +5V MCM4116A 
pPD2114L 1024 x 4 SRAM +5V MCM21L14 
pPD2147 4096 x 1 SRAM +5V MCM2147 
pPD2332 4096 x 8 ROM +5V MCM68A332 
p»PD2716 2048 x 8 EPROM +5V MCM2716 
pPD4104 4096 x 1 SRAM +5V MCM66L41 
»PD5101 256 x 4 SRAM +5V MCM5101 
p»PD6508 1024 x 1 SRAM +5V MCM6508 
EA2114 1024 x 4 SRAM +5V MCM2114 
EA2308/8308 1024 x 8 SROM +5V MCM68A308 
p»PD or 
EA2316A/8316A 2048 x 8 SROM +5V MCM68A316A 
»PD or 
EA2316E/8316E 2048 x 8 SROM +5V MCM68A316E 
EA2708 1024 x 8 EPROM +12, +5V MCM2708 
p»PD or EA2716 2048 x 8 EPROM +5V MCM2716 


EA8332 4096 x 8 SROM MCM68A332 





























NITRON 
NC6570 128 x (7 x 9) SROM MCM66700 
NC6571 128 x (7 x 9) SROM MCM66710 
NC6572 128 x (7 x 9) SROM MCM66720 
NC6573 128 x (7 x 9) SROM MCM66730 
NC6574 128 x (7 x 9) SROM MCM66740 





NC6575 128 x (7 x 9) SROM MCM66750 





























SIGNETICS 
2607 


























1024 x 8 SROM +5V MCM68A308 
1024 x 8 SROM +5V MCM68A30A 
128 x (7 x 9) SROM +5 V MCM66700 
4096 x 1 DRAM +12, +5 V MCM4027A 
1024 x 4 SRAM +5V MCM21L14 
2048 x 8 SROM +5 V MCM68A316E 
4096 x 8 SROM +5V MCM68A332 
8192 x 8 SROM +5V MCM68A364 
16,384 x 1 DRAM +12, +5V MCM4116 
1024 x 8 EPROM +12, +5V MCM2708 
2048 x 8 EPROM +5V MCM2716 
4096 x 1 DRAM +12, +5V MCM4027A 
256 x 4 SRAM +5V MCM5101 


SYNERTEK 


SY2114 
SY2147 
SY2316A 
SY2316B 
SY 2332 
SY2716 
SY5101 


TEXAS INSTRUMENTS 


™MS2114 
TMS2147 
™M4S2516 
T™TMS2532 
TMS2708 
TMS2716 
T™TMS4016 
TMS4044 
T™MS4116 
™S4164 
TMS4732 
TMS4764 


TOSHIBA 


TMM314 
™MM2147 
TC5516P 


Part Number Guide 


Generic Part Number 


> 


Motorola MOS Low Power Package Type 
Memory Prefix Version P = Plastic 
L = Side Braze 


Organization 
Description 


1024 x 4 SRAM 
4096 x 1 SRAM 
2048 x 8 SROM 
2048 x 8 SROM 
4096 x 8 ROM 
2048 x 8 EPROM 
256 x 4 SRAM 


1024 x 4 SRAM 
4096 x 1 SRAM 
2048 x 8 EPROM 
4096 x 8 EPROM 
1024 x 8 EPROM 
2048 x 8 EPROM 
2048 x 8 SRAM 
4096 x 1 SRAM 
16,384 x 1 ORAM 
65,536 x 1 DRAM 
4096 x 8 SROM 
8192 x 8 SROM 


1024 x 4 SRAM 
4096 x 1 SRAM 
2048 x 8 SRAM 


Motorola's 
Access Time 
(ne Max) 





Speed Designator — 450 ns 


C =Cerdip Frit-Seal Ceramic 


]-12 


Motorola Pin-to-Pin 
Replacement 


Number of Power 
Pins Supplies 


MCM21L14 
MCM2147 
MCM68A316A 
MCM68A316E 
MCM68A332 
MCM2716 
MCM5101 


MCM2114 
MCM2147 
MCM2716 
MCM2532 
MCM2708 
™MS2716 
MCM4016 
MCM6641 
MCM4116 
MCM6665 
MCM68A332 
MCM68365 


MCM2114 
MCM2147 
MCM4016 





Directly 6800 
MPU Compatible Improved Version 


ws 


MCM68A30A 


i 


Motorola MOS Access Time Designator 

Memory Prefix Noles canons Letter = = 450 ns 
A= <350 ns 
B= <250ns 


MOS Memories 
RAM, EPROM, EEPROM, ROM 


ry 
3 

, 2 
e; 
y 
ae 
» 
ny 

b © 
€ 
e 
a 


id wae? ig 


> 
¢ 
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(AA) MOTOROLA 


4096-BIT DYNAMIC RANDOM ACCESS MEMORY 


The MCM4027A is a 4096 x 1 bit high-speed dynamic Random 
Access Memory. It has smaller die size than the MCM4027 pro- 
viding improved speed selections. The MCM4027A is fabricated 
using Motorola’s highly reliable N-channel silicon-gate technology. 

By multiplexing row and column address inputs, the MCM4027A 
requires only six address lines and permits packaging in Motorola’s 
standard 16-pin dual-in-line packages. Complete address decoding is 
done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The MCM4027A incorporates a one-transistor cell 
design and dynamic storage techniques, with each of the 64 row 
addresses requiring a refresh cycle every 2.0 milliseconds. 


@ Maximum Access Time = 120 ns — MCM4027AC1 
150 ns — MCM4027AC2 
200 ns — MCM4027AC3 
250 ns — MCM4027AC4 


Maximum Read and Write Cycle Time = 
320 ns ~ MCM4027AC1, C2 
375 ns — MCM4027AC3, C4 


Low Power Dissipation — 470 mW Max (Active) 

27 mW Max (Standby) 
3-State Output for OR-Ties 
On-Chip Latches for Address, Chip Select, and Data In 
Power Supply Pins on Package Corners for Optimum Layout 
Industry Standard 16-Pin Package 
Page-Mode Capability 
Compatible with the Popular 2104/MK4096/MCM6604 
Second Source for MK4027 





TRUTH TABLE 


Data Out 
CAS cs | WE Previous 


L Valid data Input data 

H ‘Valid data High Imp. Valid data (cel!) 
x Valid data. | High Imp. High Imp. 
x Valid data Valid data Valid data 








x Valid data High Imp. High Imp. 
x Valid data Valid data Valid data 








H » High, L Low, X Oon’‘t Care 
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“Full-operating | 


MCM4027A 


MOS 


(N-CHANNEL, SILICON-GATE) 


4096-BIT DYNAMIC 
RANDOM ACCESS 
MEMORY 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 620-06 


PIN ASSIGNMENT 





Write cycle 


Deselected-refresh 
RAS only-refresh 


Standby-output disabled 








Full-operating 












Full-operating 





Reduced operating 





Standby 


Standby Standby -output valid 


DS9464R 1/11-78 


MCM4027A 


DIAGRAM 


Write 
Clocks 


RAS Clocks 


Address 
Clocks 


pags me 
aoe a ae A 


Data In 
Buffer 


Data In 


Data Out 
Buffer 


4 


Address 
Buffers 
(6) 





Decoder 


(1-0f-64) 





Dummy Cells 


Memory Array 


64 Sense Refresh Amplifiers 
Data In/Out Gating (aed 
| Memory Array : 
| 


| Dummy Cells | 


Column Decoder 
(1-0f-32) 


1-of- 2 
Data Bus 
Select 





OPERATING CHARACTERISTICS 


ADDRESSING 


The MCM4027A has six address inputs (AQ—A5) and 
two clock signals designated Row Address Strobe (RAS) 
and Column Address Strobe (CAS). At the beginning of 
a memory cycle, the six low order address bits AO through 
A5 are strobed into the chip with RAS to select one of 
the 64 rows. The row address strobe also initiates the tim- 
ing that will enable the 64 column sense amplifiers. After 
a specified hold time, the row address is removed and the 
six high order address bits (AG6—A11) are placed on the 
address pins. This address is then strobed into the chip 
with CAS. Two of the 64 column sense amplifiers are 
selected by Al through A5. A one of two data bus select 
is accomplished by AO to complete the data selection. 
The Chip Select (CS) is latched into the port along with 
the column addresses. 


DATA OUTPUT 


In order to simplify the memory system designed and 
reduce the total package count, the MCM4027A contains 
an input data latch and a buffered output data latch. The 
state of the output latch and buffer at the end of a mem- 
ory cycle will depend on the type of memory cycle per- 
formed and whether the chip is selected or unselected for 
that memory cycle. 

A chip will be unselected during a memory cycle if: 


(1) The chip receives both RAS and CAS signals, 
but no Chip Select signal. 
(2) The chip receives a CAS signal but no RAS 


signal. With this condition, the chip will! be 
unselected regardless of the state of Chip 
Select input. 

lf, during a read, write, or read-modify-write cycle, 


MCM4027A 


the chip is unselected, the output buffer will be in the 
high impedance state at the end of the memory cycle. 
The output buffer will remain in the high impedance state 
until the chip is selected for a memory cycle. 

For a chip to be selected during a memory cycle, it 
must receive the following signals: RAS, CAS, and Chip 
Select. The state of the output latch and buffer of a 
selected chip during the following type of memory cycles 
would be: 





(1) Read Cycle — On the negative edge of CAS, 
the output buffer will unconditionally go toa 
high impedance state. It will remain in this 
state until access time. At this time, the out- 
put lfatch and buffer will assume the logic 
state of the data read from the selected cell. 
This output state will be maintained until the 


chip receives the next CAS signal. 


(2) Write Cycle — If the WE input is switched to a 
logic 0 before the CAS transition, the output 
latch and buffer will be switched to the state 
of the data input at the end of the access time. 
This logic state will be maintained until the 
chip receives the next CAS signal. 

(3) Read-Modify-Write — Same as read cycle. 

DATA INPUT 


Data to be written into a selected storage cell of the 
memory chip is first stored in the on-chip data latch. 
The gating of this latch is performed with a combination 
of the WE and CAS signals. The last of these signals to 
make a negative transition will strobe the data into the 
latch. If the WE input is switching to a logic O in the 
beginning of a write cycle, the falling edge of CAS strobes 
the data into the latch. The data setup and hold times 
are then referenced to the negative edge of CAS. 

If a read-modify-write cycle is being performed, the 
WE input would not make its negative transistion until 
after the CAS signal was enabled. Thus, the data would 
not be strobed into the latch until the negative transistion 


of WE. The data setup and hold times would now be ref- 
erenced to the negative edge of the WE signal. The only 
other timing constraints for a write-type-cycle is that both 
the CAS and WE signals remain in the logic O state for a 
sufficient time to accomplish the permanent storage of 
the data into the selected cell. 


INPUT/OUTPUT LEVELS 


All of the inputs to the MCM4027A are TT L-compatible, 
featuring high impedance and low capacitance (5 to 7 pF). 
The three-state data output buffer is TT L-compatible and 
has sufficient current sink capability (3.2 mA) to drive 
two TTL loads. The output buffer also has a separate 
VCC Pin so that it can be powered from the same supply 
as the logic being employed. 


REFRESH 


In order to maintain valid data, each of the 64 internal 
rows of the MCM4027A must be refreshed once every 2 ms. 
Any cycle in which a RAS signal occurs accomplishes a 
refresh operation. Any read, write, or read-modify-write 
cycle will refresh an entire internally selected row. How- 
ever, if a write or read-modify-write cycle is used to per- 
form a refresh cycle the chip must be deselected to pre- 
vent writing data into the selected cell. The memory can 
also be refreshed by employing only the RAS cycle. This 
refresh mode will not shorten the refresh cycle time; how- 
ever, the system standby power can be reduced by approx- 
imately 30%. 

If the RAS only refresh cycles are employed for an ex- 
tended length of time, the output buffer may eventually 
lose data and assume the high impedance state. Applying 
CAS to the chip will restore activity of the output buffer. 


POWER DISSIPATION 


Since the MCM4027A is a dynamic RAM, its power 
drain will be extremely small during the time the chip is 
unselected. 

The power increases when the chip is selected and 
most of this increase is encountered on the address 
strobe edge. The circuitry of the MCM4027A is largely 
dynamic so power is not drawn during the whole time 
the strobe is active. Thus the dynamic power is a function 
of the operating frequency rather than the active duty 
cycle. 

In a memory system, the CAS signa! must be supplied 
to all the memory chips to ensure that the outputs of 
the unselected chips are switched to the high impedance 
state. Those chips that do not receive a RAS signal will 
not dissipate any power on the CAS edge except for that 
required to turn off the chip outputs. Thus, in order to 
ensure minimum system power, the RAS signal should be 
decoded so that only the chips to be selected receive a 
RAS signal. If the RAS signal is decoded, then the chip 
select input of all the chips can be set to a logic O state. 


Circuit diagrams external to or containing Motorola products are included as a means of illustration only. Complete information 
sufficient for construction purposes may not be fully illustrated. Although the information herein has been carefully checked and is believed 
to be reliable, Motorola assumes no responsibility for inaccuracies. Information herein does not convey to the purchaser any license under 


the patent rights of Motorola or others. 


The information contained herein is for guidance only, with no warranty of any type, expressed or implied. Motorola reserves the right 
to make any changes to the information and the product(s) to which the information applies and to discontinue manufacture of the 


product(s) at any time. 





MCM4027A 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS (Referenced to Vsg = Ground.) 


Supply Voltage 


Average Vpp Power Supply Current during 
“RAS only” cycles 


NOTES 1 through 11: 

1. Ty is specified for operation at frequencies totRce 2 tRc(min). 
Operation at higher cycle rates with reduced ambient temperatures 
and higher power dissipation is permissible provided that all ac 
parameters are met. 

2. All voltages referenced to Vss. 

3. Output voltage will swing from Vsgs to Vcc when enabled, 
with no output load. For purposes of maintaining data in standby 
mode, Vcc may be reduced to Vsg without affecting refresh 
operations or data retention. However, the VoH(min) specifica- 
tion is not guaranteed in this mode. 

4. Device speed ts not guaranteed at input voltages greater than 
TTL levels (0 to 5v). 

5. Several cycles are required after power-up before proper 
device operation is achieved. Any 8 cycles which perform refresh 
are adequate for this purpose. 





6. Current is proportional to cycle rate. Ip 1(max) is measured 
at the cycle rate specified by ta¢(min). 

7. \cc depends on output loading. During readout of high level 
data Vcc is connected through a low impedance (135 2 typ) to 
Data Out. At all other times [cc consists of leakage currents only. 
8. All device pins at 0 volts except Vgg which is at —5 volts and 
the pin under test which is at +10 volts. 

9. Output is disabled (high-impedance) and RAS and CAS are 
both at a logic 1. Transient stabilization is required prior to 
measurement of this parameter. 

10.0 V < Vout S$ +10 V. 

11. Effective capacitance is calculated from the equation: 


_AQ.. 2 : 
C AY with AV = 3 volts. 


EFFECTIVE CAPACITANCE (Full operating voltage and temperature range, periodically sampled rather than 100% tested) Note 11 


Characteristic 
(AO-AS), Dig, CS 
RAS, CAS, WRITE 


Input Capacitance 


[Symbol [Max «sun _—*d 





Output Capacitance 


ABSOLUTE MAXIMUM RATINGS (See Notes 1 and 2) 






Symbol 









This device contains circuitry to protect the 
mMputs against damage due to high static volt- 
ages or electric fields; however, it 1s advised that 







Voltage on Any Pin Relative to Vgp* -0.5 to +20 


lout 


Storage Temperature Range Tstg -65 to +150 
Output Current (Short Circust) | 50s mA 
* (Vss - Vea > 4.5 V) 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
ARE EXCEEDED. Functionat operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. VBB Must be applied 
prior to Vcc and Vop. Vgg must also be the last power supply switched off. 





normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high tmpedance circuit. 






MCM4027A 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Read, Write, and Read-Modify-Write Cycles) 


RECOMMENDED AC OPERATING CONDITIONS (Vop = 12 Vv : 10%. Vcc = 5.0 V + 10%, Vgg 


-5.0V-10%,Vsg OV, 


Ta = Oto 70°C.) Notes 1, 5, 12,18 


Symbol 


Read Write Cycle Time 
Page Mode Cycle Time 


Access Time From Row Address Strobe 





























» 
> 


[Output Butter and Turn-Otf Delay | OFF 

[Row Address Strobe Precharge Time | RP 

10. 
[Row Address Strobe Hold Time | RSH 

0 
Column Address Setup Time 

Write Command Hold Time Referenced to RAS 

Write Command Pulse Width 


Write Command to Row Strobe Lead Time 


DatanSetuptime—SSSSCSC*d?SCS 
Data in Hold Time] on 
Data in Hold Time Referenced io RAS | OHA] 
‘CRP 
WC 
3 


Data Out Hold Time | ‘DOH | 


a 


n 


DIC 
=l|= 
fod fo) 





NOTES 12 through 20: 

12. AC measurements assume ty = 5 ns. 

13. The specifications for tac(min) and trywc(min) are used only 
to indicate cycle time at which proper operation over the full 
temperature range (O°C < Ta < 70°C) is assured. 

14. Assumes that trcp < tRcp(max). 

15. Assumes that tacp 2 tRCO (max). 

16. Measured with a !oad circuit equivalent to 2 TTL loads and 
100 pF. 

17. Operation within the tarcp(max) limit insures that taac(max) 
can be met. tacp(max) is specified as a reference point only, if 


tRCp is greater than the specified tacpimax) limit, then access 
time is controlled exclusively by tcac. 


MCM4027AC1 


: 


iS) No te 
~ 


CM4027AC2 


MCM4027AC3 | MCM4027AC4 






<j S nr} wlw 
SN) BST BS 

—_ 

9° 


~ 
°o 


an 


edt 
~N N ~N ~N ~N = W iw 
4 © a a a mn a 1 i P 
o nin 
—_ 
° 
] 





18.Vitcimin) or Vypy(min) and Vy, (max) are reference levels for 
measuring timing of input signals. Also, transition times are 
measured between ViHc or Vip and V1_. 

19.These parameters are referenced to CAS leading edge in 
random write cycles and to WRITE leading edge in delayed write 
or read-modify write cycles. 





20.twcs. tcwo. 2nd tRwp are not restrictive operating para- 
meters. They are included in the data sheet as electrical charac- 
terisitcs only: If twos = twcs(min), the cycle is an early write 
cycle and Data Out will contain the data written into the selected 
cell. If tewp 2 tcwplmin) and trwp = tRwp(min), the cycle is 
a read-write cycle and Data Out will contain data read from the 
selected cell. If neither of the above sets of conditions is satisfied, 


‘the condition of Data Out (at access time) is indeterminate. 


MCM4027A 


READ CYCLE TIMING 






















































RAS 
CAS 
OC xxx xxx LION <>< 
ADDRESSES aeiasattetatene atatenetety 
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= (TM RRR 
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MCM4027A 


WRITE CYCLE TIMING 











































RAS 
CAS 7 
7 'RAH pes | 
TASR —~ bee Bs >| TASC Hom Me TCAH & 
: | : as i 
| 
AODRESSES Re 
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| tee /'CWL = 
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~~ ‘twe a 
| 
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WATE RRO SKS eo 
| Leteton, , —- tRWL >. 
ba tWCR-- Mee 4 
tos em fa tOH “ 
OOK 
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MCM4027A 


READ-MODIFY-WRITE TIMING 
















































































nae  VIHC 
Vie 
i tc AS: 7 er 
ee VIHC 
. Vie 
TASR- = | eo 
: Vi Row olumn xx XX OSLO KOO XPRKALZLLES 
noonesses 11" SX aaoen OOK Ration MOwoEGo roar oe aD 
| - eae a = URWO | 0m ce ce cee peter oe tCWL~- et : 
‘| | 
fae eee CWO Seo ee — AE —+| 
Vv 0 AU OU OT ANTON OD, ' 
WRITE Vie SKK 
— Vin? ' % MEME TEDECOOG 
ve aie. { Cx LR SQLYL? SERS SO x 
Dout 
Din L KKK KO 
RRS RRO SRR RRR RES 





RAS ONLY REFRESH TIMING 


en tTRc tore | 


-—-—— tRAS — cee | 





Vv 
SES RRS SSF Ow Accra RS SSK RERK RRR RK 


~~» LSZ% LOL zxQjQY ACL 


VOH 
Dout 


VOL 
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MCM4027A 


PAGE MODE READ CYCLE 





RAS 
CAS 
VIH ~ YYYYYVY YY AA YY YWYY YVYYVY YY ¥ YY 
Ree in, xX CSIR KRY 
tcsc 
— Vin = COCCECOE OS KAT A/AA/\A/ 
CS vin ROO LO 
VOH- 
Dout VOL - 
V - KAA, 
We vit RANI 




















































































PAGE MODE WRITE CYCLE 





























































































































RAS 
CAS 
V \H- OXKK KY YY X) XK KKV KKK) ~YX) OXY KN KK KKK KKK) 
A d d ’ 4 ’ 
Se ee KYL oe Rk ORV Att PRR 4 
Ih. csc 
me VTE ~ PRRKK HREM COUCH, OKRA, KXX COCECCE EEUU eee 
ue AT Was 076100000°07000,0.00 AX QO OY LOOKER 
tOFF tDOH 
'WCH- | 
TCWL 

V iH C & OOOO OOK iy HA/ XX KKK KKK Y YX XY JPAA/S\A///V/Y/ SW 
Write OYKOOROON y, : COO KOO KN) 
ee ML di a KYA 0.0.0.0:6.6. 0.9, RIN OPO 

twp | 
t 
tps (os Ps RWL 

VitH — XYYXKRK) AAV WWIII 

D.n Valid OOO YY 0.600.000.0000 
Vie RRR RR LOO 
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Columns 


Row Addresses 


2030 | 202E 


2830 | 282E 


3030 {302E 


0830} O82E 
3830 | 382E 


0030 | 002E 


Po fsITosIITFss~IIss~IIsfyv~IIosvIGFissItI 


qe 
In 
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qe 
In 
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vr 
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H H WH 
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ok 


Row Address 
Column Address 


Rows 


2020] 201E 


2820 | 281€ 


3020 ]301E 


0820 | O8TE 
3820 | 381E 


0020| OO1E 
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JIyuITIIsatsIT Iss IT IssflT IFT svs IT Iss TI sv I Tov sfIT Ts sg IT Iss IT ITsusIIuyg 
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AS A4 A3 A2 Al AO 


2010 j 200E 


2810} 280E 
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MCM4027A BIT ADDRESS MAP 
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MCM4116B 


vf 16,384-BIT DYNAMIC RANDOM ACCESS MEMORY 


MOS 


The MCM4116B is a 16,384-bit, high-speed dynamic Random 
(N-CHANNEL) 


Access Memory designed for high-performance, low-cost 
applications in mainframe and buffer memories and peripheral 


storage. Organized as 16,384 one-bit words and fabricated using 
Motorola’s highly reliable N-channel! double-polysilicon technology, 
this device optimizes speed, power, and density tradeoffs. 


16,384-BIT DYNAMIC 
RANDOM ACCESS 
MEMORY 


By multiplexing row and column address inputs, the MCM4116B 
requires only seven address lines and permits packaging in 
Motorola's standard 16-pin dual in-line packages. This packaging 
technique allows high system density and is compatible with widely 
available automated test and insertion equipment. Complete 
address decoding is done on chip with address latches incorporated. Fa 

All inputs are TTL compatible, and the output is 3-state TTL al | | | | 
compatible. The data output of the MCM4116B is controlled by the 
column address strobe and remains valid from access time untilthe P SUFFIX 
column address strobe returns to the high state. This‘output scheme PLASTIC PACKAGE 
allows higher degrees of system design flexibility such as common CASE 648 
input/output operation and two dimensional memory selection by 
decoding both row address and column address strobes. C SUFFIX 

The MCM4116B incorporates a one-transistor cell design and FRIT-SEAL CERAMIC PACKAGE 
dynamic storage techniques, with each of the 128 row addresses pads 
requiring a refresh cycle every 2 milliseconds. 


@ Flexible Timing with Read-Moaify-Write, RAS-Only Refresh. and 
Page-Mode Capability 


16 
1 


PIN ASSIGNMENT 


Industry Standard 16-Pin Package 

16,384 X 1 Organization 

+10% Tolerance on Al! Power Supplies 

All Inputs are Fully TTL Compatible 

Three-State Fully TTL-Compatible Output 

Common |/0 Capability When Using ‘Early Write’’ Mode 
On-Chip Latches for Addresses and Data In . 

Low Power Dissipation — 463 mW Active, 20 mW Standby (Max) 


Fast Access Time Options:150 ns — MCM4116BP-15, BC-15 
200 ns — MCM4116BP-20, BC-20 
250 ns — MCM4116BP-25, BC-25 
300 ns — MCM4116BP-30, BC-30 aes ese GOhess TNDUIS 


Column Address Strobe 
@ Easy Upgrade from 16-Pin 4K RAMs 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Ca 
- | Voltage on Any Pin Relative to Vag -0.5 to +20 
Operating Temperature Range 


Power (+5 V) 
Power (+ 12V) 
Ground 


Storage Temperature Range —65 to +150 
Pate 
Data Out Current p50 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 
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BLOCK DIAGRAM 













— 25 V00 
waite — > - Write @- --- -— VCC 
Clocks @——— vss 
Clock a a aa VeB 
RAS Generator ome te 
moc 

Data In 

Multiplexed se 
Clock Te eee. 

Generator 









Clock = Inhibit Data =e Data Out 
Generator Latch ous peer 
Ne2 Release Byrisl 








CAS 
(pail Oummy Cells | 
A6 Pam ct aah theirs ee ea 
A5 Memory Array 
Ad 
A3 128 - Sense - Refresh Amps 
Oata 
i In/Out 
Al — Memory Array 
AO 


Select Lines 


aes: Dummy Cells 
mix ea canne o 


Column Decoders 
Switch ; 1-01-64 


AO 





DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted.) 
RECOMMENDED OPERATING CONDITIONS 





DC CHARACTERISTICS (vpp =12V °10%. Vcc 5.0V -10%,Vgg -5.0V '10%,Vsg- OV.TA Otv 70°C.) 
Characteristic Symbol Min 


Average Vpp Power Supply Current | Ippo. =f - 
Average Vgg Power Supply Current 'g81.3 200 uA 
Standby Vgg Power Supply Current IpB2 100 


Standby Vpp Power Supply Current FG BS Ke 
Average Vpop Power Supply Current during ‘RAS only” cycles 10D3 4 
NL) 
6,7 





Input Leakage Current (any input) 


Output Logic 1 Voltage @ Igy = -5 MA 2.4 at 








Output Logic 0 Voltage @ lou, = 4.2 MA VOL = 
pee ie 


All voltages referenced to Vss. Vgg must be applied before and removed after other suppty voltages. 
2. Output voltage will swing from Vss to Vcc under open circuit conditions. For purposes of marmtaining data in power down mode, Vcc 
may be reduced to Veg without affecting refresh operations. Vo y(min) specification is not guaranteed in th:s mode. 
Several cycles are required after power-up before proper device operation is achieved. Any 8 cycles which perform refresh are adequate. 
Current is proportional to cycle rate; maximum current ts measured at the fastest cycle rate. 
Icc depends upon output loading. The Vcc supply is connected to the output buffer only. 
Output is disabled (open-circuit) when CAS is at a logic 1. 
OV & Vout © + 8.5 V. 


VANSaY 


CAPACITANCE (f= 1.0 MHz, Ta = 25°C, Vcc =5 V, periodically sampled rather than 100% tested) (See Note 8) 
Parameter 
Input Capacitance (A0-A5), Din 


input Capacitance RAS, CAS, WRITE 
Output Capacitance (Doyt) 
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AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3, 9, 14) 


READ, WRITE, AND READ-MODIFY-WRITE CYCLES 


(Vpp = 12 V + 10%, Vcc = 5.0 V : 10%, Vag = -5.0 V ! 10%, Vsg = OV, Ta = 0 to 70°C.) 







Random Read or Write Cycle Time tne ete oe hte | 
Read Write Cycle Time; 375 eel 


Access Time from Row Address Strobe 
Access Time from Column Address Strobe tCAC 


Output Buffer and Turn-off Delay 
Row Address Strobe Precharge Time 
Row Address Strobe Pulse Width 


Column Address Strobe Pulse Width 
Row to Column Strobe Lead Time tRCD 


| 50 | 65 | 
__ | Row Address Setup Time | task | O | - | eae 
" | Row Address Hold Time | tran | 20 {| - | 25 | - | 
Column Address Setup Time | tasc | -10, —- | ee 
Column Address Hold Time | tcaH | 45 | - | aa 


Column Address Hold Time taR 


Transition Time (Rise and Fall) 35 


| Read Command Setup Time 


oe 
Read Command Hold Time | tacH | O | 
Write Command Hold Time | two | 45 | 


i 
OQ 
n 


Write Command Hold Time twcR 


Write Command Pulse Width 


a 
ected 
an 
Write Command to Row Strobe Lead Time 60 Re |) 
teal 
ieee 
ee 





Write Command to Column Strobe tCWL 60 
.| Lead Time 
ee ee 


Data in Hold Time 


‘Data in Hoid Time Referenced to RAS 
Column to Row Strobe Precharge Time 


—_— 
RAS Hold Time | tasH_| 100 | - | 
Refresh Period | taesH | — | 


WRITE Command Setup Time 
CAS to WRITE Delay 


| tcwo | 70 | - | 

RAS to WRITE Delay | tawo | 120[ - | 
CAS Precharge Time (Page mode cycle only) ss 
tpc rw 

fee 





+ 
= 
OQ 
” 
8 
NO 
© 





Page Mode Cycle Time 








MCM41168-15 | MCM41168-20| MCM4116B-26 | MCM4116B-30 


Parameter Symbol | Min | Max | Min | 


480 
10,12 


0 


NO 
o 


17 


10,000 


10,000; 300 


200 





Referenced to RAS 





. Referenced to RAS 


f=) 


N] I 
N NX 
ro) O}6 
~ 
° 








NOTES: (continued) os 
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C — 


‘9. 
10. 
11. 
12. 
13. 


14. 


15. 


16. 


17. 


AC measurements assume ty = 5.0 ns. 

Assumes that taCcp + tT S tRCO (max). . 

Assumes that tRCp + tT 2 tRCD (max). 

Measured with a load circuit equivalent to 2 TTL loads and 100 pF. 

Operation within the tacp (max) limit ensures that tRac (max) can be met. tAco (max) is specified as a reference point only; if tRCO 
is greater than the specified tRCpD (max) limit, then access time is controlled exclusively by tc ac. 

ViHC (min) or Vip (min) and Vy_ (max) are reference levels for measuring timing of input signals. Also, transistion times are measured 
between VjHC or Vip and VjiL. 

These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-modify- 
write cycles. i 

twcs. tCWD 4nd trwp are not restrictive operating parameters. They ere included in the data sheet as electrical characteristics only: If 
twcs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout the 
entire cycle; If tcwo 2 tcwD (min) and tawp = tawp (min), the cycle is a read-write cycle and the data out will contain data read from 
the selected cell; If neither of the above sets of conditions is satisfied the condition of the data out (at access time) is indeterminate. 


Assumes that tcpap > 50 ns. 
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READ CYCLE TIMING 








t 
AAS viH ae | 
Vie 























tRCD ‘ASH ‘crap —o 
Vin , | tcas : 
in \\ y / 
t Balla t t 
ASR ASC CAH 
Vil AY) Bow ONY Column IKI VV VV VV VY VY YY VY YY 
aoonesses 1 YY accree EX aaron —_ RRR RASA ERA XRD 
ee Vir RAAPDAA,\AAATAAA/AA/¥ VA KAL\A/\/A\AAA/ 
WRITE OOOO OK KK XK KK KF EXK KK XK KX) 
Vie VOY OR 










Vv 
Q (Data Our)" 
VOL 


WRITE CYCLE TIMING 


tTRce 
tRAS 
AAS VIH | — — 
Vit 
| 
tRSH trp 
tCSH 
TRCO tcas — tcaP —om 
e 
=. Vv \) ’ 
CAS in | 
Vit j 
tR AH tCAH 
TASR tasc 


Vv iH (XX) Row COC Column XXX \/ XY \/ XX XK KK Y, re \/ XX VV/V/ 
moomesses iT BAO acorn PRRIM scsron_ ORNIRSERR IANA 


tCWL 
twcs 
ke tWCH 





Vv; 4 (YY YX \/ XX \ xX X ) twe AX XXX XXX KKKXK KK Y | KXK KKK KKK KK \/ XK KKK XX) 
WRITE 
Vie RR RRR YKXY | | RAR ARR RR RRR ARR AR 
ae —— TRWL 
be tos ke—toH 
V LA AAAAA\AAA\AMAA//Y/SA) A VLA PALA /YVA/VA/\ PSA AADAAA/ JV 
D (Data In) a: 06.0.0 0666.06) 6000000. Pe ee OXXKXXXXXXKK) COCCCCCCCCCENOECCOES 
a RRR Dete MOON Nennnns 
toHR 
Vo 
hoi): 4. = 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 





aaa Vv . 
a ra 
ViL v 
tRAH 
TASC 


taser TCAH 


x i\ 


. Vin YX) Row Column KX XXX KY XY OX XO Ro) 
aoonesses "XY arora PROM —_aarore _ MXR RRRARARRR ROOD 






trwo 






WRITE 


aWaVaVavava® AVAVEVAVEVAVEUS 


Vv 
Q (Data Out) . 
























Vil Y, y, XYXN 
EOE Vig BORN OANA XNA OOS 


QO XX QO XY 
YY xX) wy) 


On 





VV/ VV/ YYVYY VYY YX 
RRR RXR RRR XR RXR KRY RR 





RAS ONLY REFRESH TIMING 
Note: CAS = Vitic, WRITE = Don’t Care 


tRAS 
seas Vv 
AAS a 
Vie 
tRAH 
TASR 


oso 





V VYY a YVVVY YYYVVY YK XXX 
AOORESSES oo AYKY es 4“, ae E pases ORK NAXK RRR OY) WX) Oy AR AYX yy 
Vv 
Giotto igh 
VOL 
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MCM4116B 


PAGE MODE READ CYCLE 


\7 V7 V/ 


XX KK XX 
PR RRLRN? 


Mn ts (NLL 


Vie 
Vit 


D (Data In) 
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MCM4116B 


MCM4116B BIT ADDRESS MAP 


Pin8 


Row Address A6 A5 A4 A3 A2 Al AO 
Column Address A6 AS A4 A3 A2 Al AO 


Column Addresses 


Dec A6 AS A4 AZ A2 Al AOD 


Hex 


Rows 


1 
1 


1 
1 


118 
119 


6 
77 


i a 


22 0 0 


16 


20 0 0O 
21 


14 
15 
12 
13 
10 
1 
1E 
1F 
1c 


9 0 0 
0 0 


18 
19 


1 O O 


1 
1 


0 0 0 0 
0 0 0 


1% 0 0 


17 


1 


0 


0 


30 0 O 


31 


28 0 #0 


1 = potential well filled 


potential well filled 
with electrons 


O= 


29 0 #O 
26 0 0 
27 0 0 
0 0 
0 0 


1D 
1A 
1B 


with electrons 


suWN|Oy 


24 
25 
14 
15 


18 
19 
OE 


1 0 O 


1 


0 0 0 
0 0 0 


OF 


3°00 0 #1 


00 
OA 
0B 


0 0 0 0 


10 


11 


0 


0 
0 


1 


1 
1 


0 0 0O 


0 0 0 


0 00 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 


07 


ie] 
0 


1 
1 


0 0 0 0 0 


000 0 0 


4 





05 


2 
3 
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02 


4100 


03 





000 0 0 0 0 
0 00 0 0 0 


4410 


01 
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fo € t+ t 0 0 D0 DO OA 
co 2 0 t 0 0 0 0 9 
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Pin 16 
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(MA) MOTOROLA 


16,384-BIT DYNAMIC RAM 


The MCM4517 is a 16,384-bit, high-speed, dynamic Random-Access 
Memory. Organized as 16,384 one-bit words and fabricated using 
HMOS high-performance, N-channel, silicon-gate technology. This 
new breed of 5-volt only dynamic RAM combines high performance 
with low cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM4517 re- 
quires only seven address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is done on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM4517 incorporates a one-transistor cell design and dynamic 
storage techniques. 

@ Organized as 16,384 Words of 1 Bit 
@ Single +5 Volt Operation 
@ Fast 100 ns Operation 
@ Low Power Dissipation: 
150 mW Maximum (Active) 
14 mW Maximum (Standby) 

@ Maximum Access Time 

MCM4517-10 — 100 ns 

MCM4517-12 — 120 ns 

MCM4517-15 — 150 ns 

MCM4517-20 — 200 ns 
@ Three-State Data Output 
@ Internal Latches for Address and Data Input 
@ Early-Write Common |/O Output Capability 
@ 64K Compatible 128-cycle, 2 ms Refresh 
@ RAS-only Refresh Mode 
@ CAS Controlled Output 
@ Upward Pin Compatibility from the 16K RAM (MCM4116) to the 64K 

RAM (MCM6664) 

@ Allows Negative Overshoot Vj, Min= —2 V 


@ Hidden RAS Only Refresh Capability 


BLOCK DIAGRAM 


Column VOD 
Sense +Vss 
Amp 
64 = 128 Cell 
Memory Array 
Output 


1 of 128 Row 
Oecoder 7 Bu 
Latch 


64x 128 Cell (Columr 


Memory Artay 


Address Bus 
1 of 128 Cotumn 
Decoder 


RAS: CAS 
RAS Clock . Clock a 
Generator Generator 
CAS 
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Advance Information 








MOS 


(N-CHANNEL, SILICON-GATE) 


16,384-BIT 
DYNAMIC RAM 


C SUFFIX 
CERAMIC PACKAGE 
CASE 620-06 


P SUFFIX 
PLASTIC PACKAGE 
CASE 648-06 


PIN ASSIGNMENT 


Read/Write Input 

Row Address Strobe 
Column Address Strobe 
Power (+5 V) 

Ground 


This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 


ADI836R 1/ 11-80 


MCM4517 


ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD 
5V 






Symbol 


Operating Temperature Range Ta 
Storage Temperature Range 
Power Dissipation ee a 

| tout | 8 mY 


Data Out Current 
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. ‘Includes Jig Capacitance “== 





970 2 











100 pF°* 





DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted.) 


RECOMMENDED OPERATING CONDITIONS 
Parameter 






Vcc Supply Current (Operating) 
4517-10, tac = 225 
4517-12, tac = 250 
4517-15, tac = 300 
4517-20, tac = 350 
Vcc Supply Current (RAS-Only Cycle) 
4517-10, tac = 225 
4$17-12, tac = 250 
4617-15, tac = 300 
4517-20, tac = 350 12 


Tce Swndby Curent Sanaby, Oupa bobo Oa GL Ean ee [= ee 8 ap 
input Leakage Curent tary put) ty PO wT 
_| Output Leakage Current (0s Voyts5.5) (CAS at Logic 1) rion) | - | - | 10 [ wa] | 
Pouput Logie 1Vonuge@lguy= Ama Vn PT 
[ouput Loge DVotage@igu=4ma i orf - P- foe f 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 9, 14 and Figure 1) (Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


RECOMMENDED AC OPERATING CONDITIONS 


tee 


| 

Read-Modify-Write Cycle Time 
Access Time from Row Address Strobe 
Access Time from Column Address Strobe 
Output Buffer and Turn-Off Delay 


Row Address Strobe Precharge Time 
Row Address Strobe Pulse Width tRA 
Column Address Strobe Pulse Width 60 Lk 


Row to Column Strobe Lead Time tRCD 
Row Address Setup Time __ tASR 
Row Address Hold Time 
Column Address Setup Time 
Column Address Hold Time 
Column Address Hold Time Referenced to RAS 
Transition Time (Rise and Fall) 
































































MCM4517 


Read Command Setup Time 
Read Command Hold Time 
Read Command Hold Time Referenced to RAS 
Write Command Hold Time 
Write Command Hold Time Referenced to RA 
Write Command Pulse Width 
Write Command to Row Strobe Lead Time 
Write Command to Column Strobe Lead Time t 
Data in Setup Time 
Data in Hold Time 
Data in Hold Time Referenced t- RAS. 
Column to Row Strobe Precharge Time 
RAS Hold Time 
Refresh Period 
Write Command Setup Time 
town 
RAS to WRITE Delay 
CAS Hold Time 

Precharge, Non Page Mode 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 9, 14 and Figure 1) 
(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 
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CAPACITANCE (f= 1.0 MHz, Ta = 25°C, Vcc= +5 V. Periodically sampled rather than 100% tested.) 


Input Capacitance (A0-A6), Din 





Input Capacitance RAS, CAS, WRITE 


NOTES: 


All voltages referenced to Vss. 

ViH min and Vj), max are reference levels for measuring timing of input signals. Transition times are measured between Vj and 
VIL- : 

An initial pause of 100 ps is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 
Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output 
open. 

Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between Viz, and Vic (or between Vii and Vy) in a monotonic manner. 


: i , . . | 
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= at 


The specifications for tac (min), and tRwc (min) are used only to indicate cycle time at which proper operation over the full tem- 

perature range (0°Cs Tas 70°C) is assured. ° 

AC rneasurements assume tT =5.0 ns. 

Assumes that taCcDStrRCp (Max) 

Assumes that taCD2trRCD (Max) 

Measured with a current load equivalent to 2 TTL loads (+ 200 wA, —4 mA) and 100 pF (VoH=2.0 V, Vo_L=0.8 V). 
Operation within the tacp (max) limit ensures that taac (max) can be met. tRCp (max) is specified as a reference point only; if 
tRCD is greater than the specified taCcp (max) limit, then access time is controlled exclusively by tc Ac. 

Either taaH or tRCH must be satisfied for a read cycle. 

These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify-write cycles. 

tWCS. tCWD. and tRwpO are not restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if twcos2twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcwp2tcwop (min) and tawp2tRwop (min), the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeterminate. a 

Addresses, data-in and WRITE are don’t care. Data-out depends on thé state of CAS. If CAS remains low, the previous output 
will remain valid. CAS is allowed to make.an active to inactive transition during the RAS-only refresh cycle. When CAS is brought 
high, the output will assume a high-impedance state. 


. tof¢ (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voitage levels. 


MCM4517 


READ CYCLE TIMING | 


xD 
> 
i?) 


'@) 
” 


Addresses 





Q (Data Out) 


















(RC 
(RAS 
Vi ee 
Vit 
'CSH 'RP 
'RCD | (RSH 'CRP 
VIH CAS 
‘i L\ |) 
tRAH 
tASR taASC (CAH 
VIH 7 : vee Va%a¥.0.¥at ale TV e%eVa 'atel VatsV a? 
Vi, XY Address FY Address RK IKK 1H 1 
'RRH 
Vi} RIKKKKKKKRRRRRKRKS 1a¥.¥sFa%aVa%a¥a¥a¥,¥, 
0.06.66.0666 1000600. XXX XOX ) 
Vic RRR ey RY XX RKKY 








VOH 
VOL 


WRITE CYCLE TIMING 


Pe) 
> 
” 


Oo 
> 
oe) 


Addresses 


WRITE 


D (Data In) 


Q (Data Out) 










tRC 
t 
ViL 
'RSH 'RP 
(cS 
(RCD {CAS (CRP 
VIH | 
VIL \_\ /| 7 
tRAH 
tASR (ASC 
VIH RX A CAA RRA IARI AIO OO 
Or) Row 0.6.@. Column = “RAXOO OO OOOO XA POA AYA AY 
BPM access FRR scirss_SORROAROS RANSON) 
| t(CWL 
twcs tWwc ; 
VIH YRKKKKKRKKR EAN twP CHEOUCTEECCEEE HE 6,0,0.00.6.600.6.6.0.6-66.0-6. 
vy RXR KK RK || GLAM MOE iinl 
aa Gey 
mee kt-t0s K@—tDH 
VIH PKK RICK KI OR x "0"0"0,6.6.0,6,6'6.0°6 0.6. 6.6.6.0.66.665.0.00.06.0.666 
V1 ARR REAR KKK Data BRAXXY KKK KKK KKK KKK XXL 
{DHR 
V ‘ 
High Z 
VOL 
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MCM4517 


RAS-ONLY REFRESH CYCLE 
(Data-in and Write are Don’t Care, CAS is HIGH) 





VIH (RAS 


RAS 
VIL 
tRAH 


TASR 


Y YY AASV YV VY V/YVV VV YVYVYVYVVYY 
rnnuuns ORRIN 


resses, i X OO? R Add 
tots” | RASA. tsmee_YRRKXA I YRXAN NY AAANO SAAN 


READO-WRITE/READ-MODIFY-WRITE CYCLE 


























"RWC 
; tRAS 
7. tAR 
VIL 
| : (RSH trp 
CSH 
'RCD CAS —: (CRP 
V 
* Cy M7 
VIL 
tRAH 
(ASR AS ICA 
VIH v,° . la" (ARIST, PARAS,AAAAAAY IY VY VANS 
0.0, ow TAM [ee OO9° 040 0'0:0'0'4.0,0°0'0,0°6'0'0, 00°00 00.0000 10 000000 
Addresses Ye _Adaress PRR Address PYRE ARKH KKK KK HRD RY 
(CWL 
(RWL 
ware” RRR 
ViL XXX MMA AAXAX A 
VOH 
Q (Data Out) 
VOL 
VIH ORR RII OO RA v,¥,0,9,0,9,0,0,¥,4,9, 0,0, 9,0, 0, 020 OF oF al aVaValaVatet Vela aVareatar are? 
KA A OA DK IH AX KA KK 2s ae POO KAN 
nnn KARR HARK KK KKK KARE KK KKK RK REE ARR KKK KEY _Data__ PRY RYOKO) 





Refresh Cycle 







om BK OY OR 


V/V VVJ\/J\ V\J\JS VY SV V\J\/ V¥ V\/\SJ VV 
YY YY 
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MCM4517 


PIN ASSIGNMENT COMPARISON 


MCM4516 MCM4517 











[1 | Vagi-5 wi | REFRESH REFRESH | N/c’ | REFRESH | N/CY 
8 | voot+i2v) 
[3 Veet 6 vi 


“Internal pullup resistor should be left open or tied to Vcc. 
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(AA) MOTOROLA 


32,768-BIT DYNAMIC RAM 


The MCM6632 is a 32,768 bit, high-speed, dynamic Random-Access 
Memory. Organized as 32,768’ one-bit words and fabricated using 
HMOS high-performance N-channel silicon-gate technology. This new 
breed of 5-volt only dynamic RAM combines high performance with low 
cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6632 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is done on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 

_ The MCM6632 incorporates a one-transistor cell design and dynamic 
storage techniques. In addition to the RAS-only refresh mode, refresh 
control function available on pin 1 provides automatic and self-refresh 
modes. 

@ Organized as 32,768 Words of 1 Bit 
@ Single +5 V Operation 

@ Fast 150 ns Operation 

@ Low Power Dissipation 

275 mW Maximum (Active) 

30 mW Maximum (Standby) 

Three-State Data Output 

Internal Latches for Address and Data Input 

Early-Write Common |/O Capability 

16K Compatible 128-Cycle, 2 ms Refresh 

Control on Pin 1 for Automatic and Self Refresh 

RAS-only Refresh Mode 

CAS Controlled Output 

Upward Pin Compatible from the 16K RAM (MCM4116) 

One Half of the 64K RAM MCM6664 

@ The Operating Half of the MCM6632 is Indicated by Device Marking: 

MCM66320 Tie A7 CAS (A15) Low “0” 
MCM66321 Tie A7 CAS (A15) High “1” 


BLOCK DIAGRAM 


Sense Ampitfier 


recharge Sense Amplifier 
Clock 


16,384 Bit Memory 
Array 


16, 384-Bit Memory 
Array 


1 of 128 Row Decoder 


1/2 (1 of 256) 1/2 Cell 1/2 (1 of 256) 
Column Decoder Logic Column Decoder 


16,384- Bit Memory 
Array 


Precharge 
Clock Sense Amplifrer 


16,384-Bit Memory 
Array 


Sense Ampiitier 


1/0 Timing Control and Refresh Control 


”n 
— 
® 
x 
® 
iS 
= 
= 
2 
~ 
n 
oo 
® 
-_~ 
€ 
3 
3 
O 
~ 
wn" 
ba 
@ 
2 
— 
E] 
[ea] 
an 
“” 
® 
= 
AS) 
5°) 
< 


1 of 128 Row Decoder 
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MOS 


(N-CHANNEL, SILICON-GATE) 


32,768-BIT 
DYNAMIC RANDOM ACCESS 
MEMORY 


L SUFFIX 
CERAMIC PACKAGE 
CASE 690 


PIN ASSIGNMENT 


Read/Write Input | 
Row Address Strobe 
Column Address Strobe 
Power (+5 V) 
Ground 





This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 





DS9626/9-80 


ow 
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Parameter [Symbol | Min [Typ | Max_| 
Supply Voltage MCM6664-15, -20 45 
: oO fo} 0 
Logic 1 Voltage, All Inputs a Vin | 24 | - | Vec+l 
Logic 0 Voltage, All Inputs VIL ~20 ete Ole! 
, OC CHARACTERISTICS / 
| Characteristic Symbol 
Vcc Power Supply Current (tac min.) ICC) 
Standby Vcc Power Supply Current Icc2 


“ ; Parameter 


SMCM6632_ 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating 





Voltage on Any Pin Relative to Vss (except VCC) 
Voltage on Vcc Supply Relative to Vss 
Operating Temperature Range 


—-65 to +150 | °C 
Power Dissipation 


Data Out Current 2-4 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT.- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 


Storage Temperature Range 


* FIGURE 1 — OUTPUT LOAD 
5V 





“Includes Jig Capacitance 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted.) 


‘RECOMMENDED OPERATING CONDITIONS 


Vcc Power Supply Current During RAS Only Refresh Cycles 

input Leakage Current (any input) (except REFRESH) (Vss <VinS VCC) 
REFRESH Input Current (VF =Vss) 

Output Leakage Current (CAS at logic 1, OS Voyrs 5.5) 
Output Logic 1 Voltage @ !oyp= —4 mA 

Output Logic 0 Voltage @ Ionyr=4 MA 


a 


CAPACITANCE (f= i 0 MHz, Ta =25°C, VcC=5 V. Periodically Sampled Rather Than 100% Tested) 


Parameter 
Input Capacitance (A0-A7), Din 
Input Capacitance RAS, CAS, WRITE 
Output Capacitance (Dou) (CAS = Viq to disable output) 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 


(See Notes 2, 3, 6, and Figure 1) 


(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Uniess Otherwise Noted) 


Symbol 










~- 


Random Read or Write Cycle Time 

Read Write Cycle Time 

Access Time from Row Address Strobe 
Access Time from Column Address Strobe 
Output Buffer and Turn-Off Delay _~ 
Row Address Strobe Precharge Time 

Row Address Strobe Pulse Width 

Column Address Strobe Pulse Width 

Row to Column Strobe Lead Time 

Row Address Setup Time 

Row Address Hold Time 

Column Address Setup Time 

Column Address Hold Time 

Column Address Hold Time Referenced to RA 
Transition Time (Rise and Fall) 


R 
tRW 
tRA 

mer 


QO 
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o 
XO [XT IDIO |u lw JPimJo lols 


R 

RA 
'CA 
‘RC 
TAS 
TRA 


ICA 
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Cond 
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MCM6632 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 6 and Figure 1) 


(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Uniess Otherwise Noted) 


Read Command Setup Time tRCS 
Read Command Hoid Time tRCH 
Read Command Hold Time Referenced to RAS (RRH 
Write Command Hold Time tWCH 
Write Command Hold Time Referenced to RAS 
Write Command Pulse Width 

Write Command to Row Strobe Lead Time 
Write Command to Column Strobe Lead Time 
Data in Setup Time 

Data in Hold Time 

Data in Hold Time Referenced to RAS 

Column to Row Strobe Precharge Time 

RAS Hold Time 

Refresh Period 

‘WRITE Command Setup Time - 


CAS to WRITE Delay 
RAS to WRITE Delay 






MCM6632-15 
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Symbol 
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REFRESH Inactive Time LE... || 
RAS to REFRESH Lead Time 


n 


n 


—_ — | — — 
(o>) aio > 


bea 

ae 

ed 

CAS Hold Time ‘160 if oe al ns 

REFRESH Period (Battery Backup Mode) teBP | — [ons | 
REFRESH Cycle Time (Auto Pulse Mode) - | — [ons | 
REFRESH Pulse Period (Auto Period Mode) | tep | 60 
REFRESH to RAS Setup Time (Auto Pulse Mode) | — [ons | 
REFRESH to RAS Delay Time (Auto Pulse Mode) | terp  { 390 | Lae eo 
| 0 ase 
| 300 _ ares) Ea 





390 ns 





NOTES: 1. All voltages referenced to Vss. 

2. ViH min and Vi,_ max are reference levels for measuring timing of input signals. Transition times are measured between Vj}4 and 
VIL- 

3. An initial pause of 100 ys is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 

4. Current is a function of cycle rate and output joading; maximum current is measured at the fastest cycle rate with the output 
open. 

5. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between Viy and Vi (or between Vi_ and Vi) in a monotonic manner. 


7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= x 


8. The specifications for tac (min), and tawc (min) are used only to indicate cycle time at which proper operation over the full tem- 
perature range (0°Cs Tas 70°C) is assured. 
9. AC measurements assume tT = 5.0 ns. 

10. Assumes that taco strRcp (Max) 

11. Assumes that tacD2trRCD (Max) 

12. Measured with a current load equivalent to 2 TTL loads (+200 wA, —4 mA) and 100 pF (VoH =2.0 V, VoL= —0.8 V). 

13. Operation within the tacp (max) limit ensures that tRAC (max) can be met. tacp (max) is specified as a reference point only; if 
tRCD 's greater than the specified taCDp (max) limit, then access time is controlled exclusively by tcAC. 

14. Either tRRH or tRCH must be satisfied for a read cycle. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify-write cycles. 

16. twcs. tCWD. and tRwpD are not restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if twos 2twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcwo2tcwp (min) and tnawo2tRwp (min), the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeterminate. 

17. Addresses, data-in and WRITE are don’t care. Data-out depends on the state of CAS. If CAS remains low, the previous output 
will remain valid. CAS is allowed to make an active to inactive transition during the pin #1 refresh cycle. When CAS is brought 
high, the output will assume a high-impedance state. be 

18. tof¢ (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 


.MCM6632 


PIN ASSIGNMENT COMPARISON 


MCM4516 MCM4517 MCM6632 
VSs VSS VSS 
CAS CAS CAS 
Q Q 
A6 A6 A6 
A3 A3 A3 
A4 A4 A4 
AS AS AS 
N/C N/C A7 
VSS VSs 16H Vss 
CAS CAS CAS 
Q Q Q 
A6 A6 A6 
A3 A3 A3 
A4 A4 A4 
A5 AS AS 
A7 A7 A7 





PIN VARIATIONS 


MCM4116 MCM4516 MCM4517 

Pt | vpat=5vi | REFRESH | WC | REFRESH 
[8 | vppie2vi | vec | voc ‘Vee 
Ped veces vi | eed 








On-Chip Refresh Features/ Benefits 





Reduce System Refresh Controller Design Problem 
Reduce System Parts Count 

Reduce System Noise increasing System Reliability 
Reduce System Power During Refresh 







ORDERING INFORMATION 














































32K Dynamic | 150 | | MCM66320L15/MCM66321L15 
Random Access MCM66320L 15 
Memory MCM66321L15 
Sidebraze MCM66320L20/ MCM66321L20 


MCM66320L20 


MCM66321L20 


Package ‘’L” 









MCM66321L20 


200 
| 200 MCM66320L20 _ 





*MCM66320 = Tie A7 CAS (A15) Low ‘’0” 
MCM66321 = Tie A7 CAS (A15) High °'1"’ 


MCM6632 


READ CYCLE TIMING 


tRC 
TRAS 
_ ~ VW _ : 
RAS 
VIL 
(CSH IRP 
—.  VIH 'CAS 
= eae AY, 
VIL 
'RAH 
‘ASR tasc (CAH 
VIH sees Ca%~? aor at Valea al a¥s¥,Va¥aF alate ata’ Vatatar ad 
Add XX) Row AXXX) KOO OOO OX ROOD X 
ees KRONE cass PO cues RRA 






'RCS 






































Vikpn RIKKKKKRRKKRRRKRKKS “1.0 aVaVa%eValate¥.¥.¥ 
Ww 0.0.6.0.6.6.066 1.00006: EX KK KKK ) 
W () OX OX XOX KX KX) 
Vir RRR RRL Ne RYN 
Q (Data Out) VOH 
VOL 


WRITE CYCLE TIMING 


pe] 
nn 


VIH is 
VIL 
| URSH tRP 


'RCD (CAS 'CRP 
VIH : 


OQ 
> 
”n 


VIL 

















'RAH 
tASR TASC 
VIH 79@ KA) CAAT AI AAP 
«00 Row OOO Column) BAOOO OO OOOO OOO OU X RK KKK. 
nosresses | XROPM acres PERM _Asuress_)RRRSNIRRARR RRA RSRNID 
in 
t 
SoA ,0.0.0,0.0,050, 0.0.0.0 RY 'wP ORI IC I III 
VID 00,0 005000000000 000006, BKK XY YRS 
| | 'RWL 
'WCR je 
(DS K@—IDH 
VIH PKK KKK * ILIAD (X UN KK KK KKK KY yO OOK OK KKK KK) 
PTT RIERA RXR Data ealasatatatatatatateleleleleleletetatatateleZatatelaterelefte 
'DHR 





V 
VOL 
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SELF REFRESH MODE (Battery Backup) 
(SEE NOTE 17) 


REFRESH 





AUTOMATIC PULSE REFRESH CYCLE — SINGLE PULSE 
(SEE NOTE 17) . 


VIH 
FAS 
Vit 
VIH 
REFRESH 





ViL 


AUTOMATIC PULSE REFRESH CYCLE — MULTIPLE PULSE 
(SEE NOTE 17) 

VIH 

WY 
aR XY 
Or ao tFRD 
'FC 
(RFD 'FI 'FSR 
Vii 


REFRESH 
VIL 


(FP 


RAS-ONLY REFRESH CYCLE 
(Oata-In and WRITE are Don’t Care, CAS is HIGH) 






























—trc 
tAP 
We tRAS 
AAS 
VIL 
tRP 
taSR 
VIA RX KKKY IKAKKAX XX KAKXK KK KKAAAAKK AXAAAKAK AKAM / 
ADDRESSES, POO OOO XOX OX XK OX XK KX XW) 
BO ee Pom mnoness TERRI RS RRA NKR XK KIRN RAR 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 



















'RWC 
3 tRAS : saa 
RAS " ‘AR Bo 
VIL 
| IRSH trp 
(CSH 
(RCD (CAS (CRP- pal 
—— VIH | 
- KO A / 
VIL 
(RAH 
(ASR tASC (CAH 
VIH v7," late”, VaT a? aV a *a* at aVe¥ Val aVar al. Va0sVateva arava avavarst ta” aM, ‘aVala’, Metal 
oe i. ee AXK) lS POO OOOO KK IKON Aa K DX 
1 UP _vdaress FRY __adaress PALL RMX AYKRERY KKK RK RRA KRM RK RIY 
| | (RWD (CWL 
k————1cwo IRWL 
VIH CKO PN 
= OOO OOOO OO 
Ww XX KKK XOKKK KK KK) 
Vie ERY 












VOH 
Q (Data Out) 
VOL 


















= 


FAVS OS I WL ASSAYS SKNASLA 
D (Data In) DAY Ons 


















COCCTCCCCEETECEEEOETOCE OEE ES Valid 
FE OOo El 






















(PAS AAAAAAAAAAAANAS/AYV 
POO Oro 


IPO r rn’ 
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MCM6664 BIT ADDRESS MAP 


Pin 6 
Row Address A7 A6 A5 A4 A3 A2 Al AO 

Column Address A7 A6 AS A4 A3 A2 Al AO [_] Column Addresses 
Row Hex Dec A7 AB AZ AS AHS A2 ADO Al 
FE 254 1 1 1 ) 1 1 1 0 
FF 25 1 1 1 1 \ 1 1 1 
FC 252 1 1 1 | 1 1 Oo Q 
FD 1 1 J 1 1 1 0 1 
FA 1 1 1 1 1 0 1 0 
FB 1 1 \ 1 1 0 1 1 
F8 1 1 1 1 1 0 oO 0 
! F9 1 1 1 1 1 0 OQ 1 







Column Addresses 





Om-NYM Wh 0@ 0868888 8688 ee 


126 
127 


eoeoeoeoeeeeoeemMonrmMnanm—-o 


Row Addresses 
AO 
0 
1 


oO- OCO--00--0 
Q-- -- O--O0--00 
g-- -- -O0000000 
i-- -- [2CQC00000059 

I. 
on Q-- -- [2700000000 
3-- -- [200000000 


oo ooooo00°o°o°o 


Pin 16 
A? 
1 
] 


Data Stored = Din @ Agx @ A1Y 


Inverted 





0 True 
1 True 
1 Inverted 


. 





OE TOO RTL SLAU SFI ST! ERS TTT PT ee RT AEN 
. ~ . 


(AA) MOTOROLA -MCM6633, 


32,768-BIT DYNAMIC RAM 


The MCM6633 is a 32,768 bit, high-speed, dynamic Random-Access Mi OS 
Memory. Organized as 32,768 one-bit words and fabricated using (N-CHANNEL, SILICON-GATE) 
HMOS high-performance N-channel silicon-gate technology. This new 
breed of 5-volt only dynamic RAM combines high performance with low 32,768-BIT 


cost and improved reliability. DYNAMIC RANDOM ACCESS 

By multiplexing row- and column-address inputs, the MCM6633 re- MEMORY 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is done on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. . 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6633 incorporates a one-transistor cell design and dynamic 
storage techniques. 

@ Organized as 32,768 Words of 1 Bit 

Single +5 V Operation 

Fast 150 ns Operation 

Low Power Dissipation CER seers es AGE 
275 mW Maximum (Active) CASE 690 
30 MW Maximum (Standby) 

Three-State Data Output 

Internal Latches for Address and Data Input 

Early-Write Output Capability PIN ASSIGNMENT 

16K Compatible 128-Cycle, 2 ms Refresh 

RAS-only Refresh Mode 

CAS Controlled Output 

Upward Pin Compatible from the 16K RAM (MCM4116, MCM4516, 

MCM4517) 

One Half of the 64K RAM MCM6665 

The Operating Half of the MCM6633 is Indicated by Device Marking: 


MCM66330 Tie A7 CAS (A15) Low “0” 
MCM66331 Tie A7 CAS (A15) High “1” 


*For maximum compatibility with MCM6632 and ' 


BLOCK DIAGRAM 
MCM6664, a Vcc trace should go to pin #1. 


Sense Amplifier 


Precharge Sense Amphtier 
Clock 


Data Out 

Read/Write Input 

Row Address Strobe 
Column Address Strobe 
Power (+5 V) 

Ground 


16, 384-Bit Memory 
Array 


16,384 Bit Memory 
Array 


1/2 (1 of 256) 1/2 Cell 1/2 1 of 256) 
Column Decoder Logrc Column Decoder 


16,384-Bit Memory 
Array 


1 of 128 Row Decoder 





Data In, D 


Output This device contains circuitry to protect 
Data. OQ the inputs against damage due to high 
Static voltages or electric fields; however, 
it iS advised that normal precautions be 
taken to avoid application of any voltage 
‘higher than maximum rated voltages to 


16,384. B11 Memory 
Array 


1/0 Timing Control and Retresh Control 


Address Buffers’ Counters/ Multiplexers 


Precharge 
Amplif 
Clack Sense Amplifier 


1 of 128 Row Decoder 
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( 


ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD 


Symbol 


Voltage on Any Pin Relative to Vsg (Except Vcc) Vin. Vout 
Voltage on Vcc Supply Relative to Vss Vin. Vout 


Operating Temperature Range A 
Power Dissipation 
Data Out Current 


Rating 



















970 2 








lout 100 pF° 2k Y 





NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 


periods of time could affect device reliability “Includes Jig Capacitance 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS 
, Parameter 


Supply Voltage MCM6633L 15/MCM6633L20 
MCM6633L 15-5/ MCM6633L20-5 













Logic 1 Voltage, All Inputs 
Logic 0 Voltage 


DC CHARACTERISTICS 





Characteristic 
Vcc Power Supply Current (tao min.) 
Standby Vcc Power Supply Current 
Vcc Power Supply Current During RAS Only Refresh Cycles 
Input Leakage Current (any input) (Os Vjjp<5.5) (Except Pin 1) 
Output Leakage Current (05 Vgyt<5.5) (CAS at Logic 1) 
Output Logic 1 Voltage @ Ionyt= —4 mA 
Output Logic 0 Voltage @ Igyy=4 MA 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 6, and Figure 1) 
(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


Random Read or Write Cycle Time 
Read Write Cycle Time 
‘RAC 
Row Address Strobe Pulse Width 
Row to Column Strobe Lead Time 
Row Address Setup Time 


Row Address Hold Time 
Column Address Setup Time 


Column Address Hold Time 


Column Address Hold Time Referenced to RAS tAR 


Transition Time (Rise and Fall) . tT 







RO 


E 

2) 

pe) 
NY 
s) 
=] 
n 


‘RAS 
ns 






















S 
} 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 6, and Figure 1) 


(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


Parameter Symbo! |_MCM6633-15 | MCM6633-20 


| Read Command Setup Time (RCS om 
- 

Read Command Hold time 'RCH | 10 | 
| Read Command Hold Time Referenced to RAS tRAH | 30 | 


| Write Command Hold Time tWCH 
| Write Command Hold Time Referenced to RAS . tWCR 


Ww 


nal 
oe) 


oe 
oO 







155 n 
' Write Command Pulse Width 55 
| Write Command to Row Strobe Lead Time 55 


on 


Wriie Command to Column Strobe Lead Time 
Data in Setup Time 
Data in Hold Time 
Data in Hold Time Referenced to RAS 
Column to Row Strobe Precharge Time 
RAS Hold Time 

Retresh Period 

WRITE Command Setup Time 








| = | —_ _ 








” 





Dina 77) “AID AID nla 


CAS to WRITE Delay | ns | 16 | 
RAS to WRITE Delay a ns | 16 | 
CAS Hold Time ns | - | 


CAPACITANCE (f= 1.0 MHz, Ta=25°C, Vcc =5 V Periodically Sampled Rather Than 100% Tested) 


Parameter Symbol | Typ | Max | Units | Notes 
Input Capacitance (A0-A7), D | cy of 4 | 58 | er] 
input Capacitance RAS, CAS, WRITE | Ci «| 8 | 10] pF] 7 
| Output Capacitance (Q) (CAS = Vip to disable output) 5 


NOTES: 


—_ 


All voltages referenced to Vss. 

2. Vip min and Vi, max are reference levels for measuring timing of input signals. Transition times are measured between Vj} and 
VIL. 

An initial pause of 100 ps is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 
Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output 
open. ie oan 

5. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between Vip and Vit (or between Vit and Vip) in a monotonic manner. 


. ; ; . ; IA 
7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= av 


8. The specifications for tac (min), and trwc (min) are used only to indicate cycle time at which proper operation over the full tem- 
perature range (0°C< Ta < 70°C) is assured. 
9. AC measurements assume tT =5.0 ns. 

10. Assumes that tacp StRCD (max). 

11. Assumes that trCcD2tRCD (max). 

12. Measured with a current load equivalent to 2 TTL loads (+ 200 nA, —4 mA) and 100 pF (VoH=2.0 V, VoL = —0.8 V) 

13. Operation within the trcp (max) limit ensures that tRAC (max) can be met. tRCp (max) is specified as a reference point.only; if 
tRCD 'S greater than the specified tRCOH (max) limit, then access time is controlled exclusively by tCAC. 

14. Either taRH or tRCH must be satisfied for a read cycle. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 

modify-write cycles. 

16. twcs. tCWD. and trwp are not restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if twos2twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcwp2 tcwD (min) and tnwp2trRwp (min), the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeterminate. : 

17. tof¢ (max) defines the time at which the output achieves the open circuit condition and is not referenced to output vgltage levels. 


naa 


MCM6633 


PIN ASSIGNMENT COMPARISON 


MCM4516 MCM4517 MCM6632 
VSs Vss 
CAS CAS 
‘Q Q 
A6 A6 
A3 A3 
A4 A4 
AS AS 
N/C N/C 
VSs Vss 
CAS CAS 
Q Q 
A6 A6 
A3 A3 
A4 A4 
AS AS 
A7 AT 





PIN VARIATIONS 


PP veotetzw [vee 1 vee es 
p79 vectes we Dee 








ORDERING INSTRUCTIONS 


PART NUMBER DESCRIPTION 
MCM6633L15 66330L 15/66331L15 
22x RAM 


Sidebraze 
MCM6633L20 Package 


*MCM66330L20 = Tie A7 CAS (A15) Low “0” 
MCM66331L20 = Tie A7 CAS (A15) High “1” 
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MCM6633 


READ CYCLE TIMING 
























og ee 
“ (RAS 
_ Vin os 
RAS Vit 
(CSH 'RP 
(RCD | "RSH ICRP 
eyes VIH (CAS 
ce VL \ ae, 
VIL : 
(RAH 
tASR TASC k'CAH 
VIH Vav, 7X J Valet .VaVar aay, v, LIN IWS VSR S SS VN) 
see i RT _Address OY dress PV LH oe 
tRRH 
(RCS 
== Vi XKKKKKKEKKERRKYKKS TKK ARAAAKR 
W 006006066 1000.06. 9.4,06.06.60606 
Vit RRR Ry ORR 









V 
Q (Data Out) OF 
VOL 


WRITE CYCLE TIMING 





IRC 
vie tRAS 
pees .aes 
RAS 
VIL 
tRSH 'RP 
(CSH 
‘ {RCO tCAS TCRP 
VIH , 
CAS Vit 
tRAH 
tASR TASC 
VIH RR KA) CAA AK AAA KARKAAR KARRI O09 
OO Row CON Column “AOOOOO OOOO OOOO XA AK XK? 
recesses | SARIN actress PRRDM_ assess _RRIKU RRR ARINARNNN ND 
falta 
e tWCS (WC 
re VIH YRKKKKK KR ERY twP AO OOOO OOOO OOK OK OOK K KKK KKK KKK YX) 
Wy RRR RID ! | YK XH 9 HY 
TRWL 
tWCR bat 
toS KOH 
ViH KKK KKK IK ORR (X SOOO OOOO KKK KOK KKK OX KK KICK KK) 
D (Data In) (wt 
ee RRR RARER Data Ualeletetatalelletalaleleeletataloltatelolelollatela’s 
(DHR 
Q (Data Out) Vou High Z 
VOL 
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MCM6633 


RAS-ONLY REFRESH CYCLE 
(Oata-in and Write are Don't Care, 





CAS is HIGH) 





teaeteests VIH KKK XK KS ee OXKK KK KKK KK \/ YK KKK KK KKK KKK KK 
SE ARORA See PARRA NO RXNO XRAY. 


READ-WRITE/READ-MODIFY-WRITE CYCLE 













(RWC 
Y tRAS 
ime. oF tAR 
VIL 
| 'RSH tRP 
'CSH 
'RCD (CAS (CRP- pal 
Vir 
| 7. on wy, 
ViL 
(RAH 
tASR (ASC ICAH 
Vin oR — laa" Col n AIF III IRI AIA AR, AAAI III 
hadreanas i MAXX) ome LEUYCOCCOOCE TORCH EOESEOOOOOOCTE DO OOO COO 
Vi, MPR Agdress FAR Address YY KKK KKK KKK KKK KRM RRA YY 
| ICWL 
‘RWI 
a VI eee: “0:0°0'0'0'0'0''r 
i RRR 
VOH 
Q (Data Outi . 
VOL 
VIH Swe WAAS PY A VPP PAS PPP PVAAPLAAAALNAAARAAAAAS (ALA PVASLAAAAAL\AAALA/ YY 
D (Data In) OOOO O OOOO OTOEEE OHO OUOO OEE OUEEEO TOTES ae BOO OOOO OOK X 7 
MH O00 COCeceseralasasece orcereserereresiserecocecoccererererssdeococcere 00 6,6 MMMMOCTEIMMMT a salarare ocorcorerecarerererereecero 
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MCM6865 BIT ADDRESS MAP 


Pin 8 
Row Address A7 A6 A5 A4 A3 A2 Al AOD 
Column Address A7 A6 AS A4 A3 A2 Al AO ColunsNadieceee 
Row Hex Dec 7 AB AZ A4 AS A2 AO Al 


1 1 1 








Column Addresses 


Oo-nN WA 8B eeeee3ewsee 8 8 @ 








on 
NN @ eee eee eDMornwtnnr-o 


0 
1 


oOO--O0-7-7- O80 


1 
1 


O--00-+00 


Row Addresses 


fae si om O----o0c00 
o-- ~~ -~-OO0000000 
t-- -- CODCCOCO0DO 
Q-- -- oo0000o0c0 000 
g-- -- ooo Ro R~- No Ro Ron) 

© 

a g-7 oo CO0O0DOO0O00 

a 


Data Stored = Din ® Aox @ Aly 





Inverted 
True 
True 

Inverted 


2-40 


(AA) MOTOROLA MCM6664 


65,536-BIT DYNAMIC RAM 


MOS 


The MCM6664 is a 65,536 bit, high-speed, dynamic Random-Access 
Memory. Organized as 65,536 one-bit words and fabricated using IN;CHANNEL, SILICON-GATE) 
HMOS high-performance N-channel silicon-gate technology. This new 
ane 4 ay 65,536-BIT 


breed of 5-volt only dynamic RAM combines high performance with low 
cost and improved reliability. DYNAMIC RANDOM ACCESS 
By multiplexing row- and column-address inputs, the MCM6664 re- MEMORY 


quires only eight address lines and permits packaging in standard 16-pin 
duai-in-line packages. Complete address decoding is done on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6664 incorporates a one-transistor cell design and dynamic 
storage techniques. In addition to the RAS-only refresh mode, refresh 
control function available on pin 1 provides automatic and self-refresh 
modes. 
@® Organized as 65,536 Words of 1 Bit 
@ Single +5 V Operation eee eae 
@ Fast 150 ns Operation CASE 690 
@ Low Power Dissipation 

275 mW Maximum (Active) 
30 mW Maximum (Standby) 

@ Three-State Data Output 
@ Internal Latches for Address and Data Input 
@ Early-Write Common I/O Capability 
@ 16K Compatible 128-Cycle, 2 ms Refresh 
@® Control on Pin 1 for Automatic and Self Refresh 
@ RAS-only Refresh Mode 
® CAS Controlled Output 
@ Upward Pin Compatible from the 16K RAM (MCM4116) 


PIN ASSIGNMENT 


BLOCK DIAGRAM 


Precharge, 
Sense Amplifier 


16,384 Bit Memory 
Array 


1/2 (1 of 256) 1/2 Cell 1/2 (1 of 256) fi becel 
Column Decoder Logic Column Decoder 


16,384-Bit Memory 
Array 


Sense Amplifier 


Read/Write Input 
Row Address Strobe 
Column Address Strobe 


16, 384-Bit Memory 
Array 


1 of 128 Row Decoder 


16,384-Bit Memory 


Array This device contains circuitry to protect the in- 


puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 


Precharge any voltage higher than maximum rated voltages 
Sense Amplifier Sense Amplifier to this high-impedance circuit. 


DS9822/9-80 


1/0 Timing Control and Refresh Control! 


Address Bufters/ Counters/ Multiplexers 


1 of 128 Row Decoder 
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ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD 


Rating Value ‘Unit 
Voltage on Any Pin Relative to Vs (except Vcc) 
Voltage on Vcc Supply Relative to Vss , Vin. Vout 
Operating Temperature Range 7 Tp 
Storage Temperature Range Tsta 
Power Dissipation a _ PD ez ae 
Data Out Current 50 m 100 pF* 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS Exposure to higher than recommended voltages for extended 
‘periods of time could affect device reliability. 





BEGGeeu 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS 


Parameter Symbol 


Supply Voltage MCM6664-15, .20 


V 
Vss 
Vy 


Pee Beg > 
> on 
oO 


5.V 


9702 


12 kQ \/ 


“Includes Jig Capacitance 


+ 
ek 
© fo 

E 

2 

= 


go Be 3 ee 
Logic 1 Voltage, All Inputs 4 {| - | Vcct+! 
Es 


| Logic 0 Voltage, All inputs a - 2. 


DC CHARACTERISTICS | 
Characteristic Symbo 


i 
oO 
oO 


S 
b 


<|- p 


Vcc Power Supply Current (tac min.) 
Standby Vcc Power Supply Current 
Vcc Power Supply Current During RAS Only Refresh Cycles 


Input Leakage Current (any input except REFRESH) (VsssVinsVcc) 
low) 


ay 
ra 
RO 


REFRESH Input Current (VF = Vss) os 
Output Leakage Current (CAS at logic 1, OS Vout $5.5) 
Output Logic 1 Voltage @ loyt = -4 mA VOH 

Output Logic 0 Voltage @ Iony,y=4 MA VOL’ 





CAPACITANCE (f= 1.0 MHz, Ta = 25°C, Vcc =5 V. Penodicaily Sampled Rather Than 100% Tested) 
, Parameter 
Input Capacitance (A0-A7), D —— ; Ci 


Input Capacitance RAS, CAS, WRITE 
Output Capacitance (Q) (CAS = Vi to disable output) 


° 


Nn <)|- 
Ba 
n/n 


O 


n 
Oo 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 6 and Figure 1) 
(Read, Write, and Read-Modify-Write Cycles) 


(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


Parameter 


Random Read or Write Cycle Time 
Read Write Cycle Time =~. 
Access Time from Row Address Strobe = 
Access Time trom Column Address Strobe 
Output Buffer and Turn-Off Delay ret 
Row Address Strobe Precharge Time 

Row Address Strobe Pulse Width 

Column Address Strobe Pulse Width 

Row to Column Strobe Lead Time 

Row Address Setup Time 

Row Address Hold Time 

Column Address Setup Time 

Column Address Hold Time 

Column Address Hold Time Referenced to RAS 


~ Transition Time (Rise and Fall) 


2-42 


T 


= 

o 

Pg 
aE 
Nis 

a 





MCM6664 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 6, and Figure 1) 


(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


Parameter 


Read Command Setup Time (RCS 


Read Command Hold Time {RCH 










MCM6664-15 | MCM6664-20 










Units 


3S N 
= 5 


a] 
wn 





oO 
2 
77) 


Ww 
on 


Read Command Hold Time Referenced to RAS tRRH 


Write Command Hold Time 


Write Command Hold Time Referenced to RAS Y iwer _| 


Write Command Pulse Width 


Write Command to Row Strobe Lead Time 
Write Command to Column Strobe Lead Time 


Data in Setup Time | tos | 
Data in Hold Time 
Data in Hold Time Referenced to RAS 2 


Column to Row Strobe Precharge Time - 10 


vi 


nin ANI nr [ow r 1M Qin nya 


=) 
yn 


“a 


7 
a, |S bhiP|hl]oO|f — 
on AIG IalsSla oO 


io) 


on 1m Hint imi yin 
on on 


| 
i=) 
n 





Refresh Period 
WRITE Command Setup Time 


RAS to WRITE Delay tRWD 125 
CAS Hold Time | ICSH 


~ 
=) 





Bl llele ele Talaa) le 
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REFRESH Cycle Time (Auto Pulse Mode) tFC 
REFRESH Pulse Period (Auto Period Mode) 
REFRESH to RAS Setup Time (Auto Pulse Mode) 
REFRESH to RAS Delay Time (Auto Pulse Mode) 
REFRESH Inactive Time 

RAS to REFRESH Lead Time 
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NOTES: 1. All voltages referenced tc Vss. 

2. Vix min and Vi, max are reference levels for measuring timing of input signals. Transition times are measured between Viy4 and 
VIL: 

3. An initial pause of 100 ys is required after power-up followed by any 8 RAS cycles before proper device operation quaranteed. 

4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output 
open. ee ee 

5. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between Vi and Vi, (or between Vj, and Vj) In a monotonic manner. 


; : ; \ 
7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation. C= x 


8. The specifications for tac (min), and trwc (min) are used only to indicate cycle time at which proper operation over the full tem- 
perature range (0°Cs Tas 70°C) is assured. 
9. AC measurements assume tt =5.0 ns. 

10. Assumes that tprcpstrRcp (Max) 

11. Assumes that trcp2trRcp (Max) . 

12. Measured with a current load equivalent to 2 TTL (+200 nA, — 4 mA) loads and 100 pF (VoH=2.0 V, VoL = — 0.8 V). 

13. Operation within the tRCp (max) limit ensures that tRAC (max) can be met. taCp (max) 1s specified as a reference point only; if 
'RCD is greater than the specified tRCD (max) limit, then access time is controlled exclusively by tc AC. 

14. Either tRRH or tRCH must be satisfied for a read cycle. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify-write cycles. 

16. twces. tcwD. and trwp are not restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if twos 2twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcwD2tcwpD (min) and thwp2trRwp (min), the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions ts satisfied, the condition of the data out (at 
access time) is indeterminate. nes 

17. Addresses, data-in and WRITE are don’t care. Data-out depends on the state of CAS. If CAS remains low, the previous output 
will remain valid. CAS is allowed to make an active to inactive transition during the pin #1 refresh cycle. When CAS is brought 
high, the output will assume a high-impedance state. ; 

18. tof¢ (max) defines the time at which the output achieves the open circuit condition and 1s not referenced to output voltage levels. 
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PIN ASSIGNMENT COMPARISON 


MCM4516 MCM4517 MCM6632 


VSs 
CAS 


A6 
A3 
A4 
A5 
A7 





PIN VARIATIONS 


MCM4517 


Vgpi-5 V) REFRESH N/C REFRESH 
Vopi+ 12 V) vec 
Vecls5 VI 


On-Chip Refresh Features/ Benefits 


Reduce System Refresh Controller Design Problem 
Reduce System Parts Count 

Reduce System Noise Increasing System Reliability 
Reduce System Power During Refresh 





MCM6664 


READ CYCLE TIMING 
































IRC 
(RAS 
__ VIH ee 
RAS 
Vit 
'CSH (RP 
tACD | 'RSH- ICRP 
me VIH 'CAS 
ia ae ee, {|/ 
Vit 
tRAH 
“TASR tASC 'CAH 
ViH OR Ga%" PIP PIII TRA KRAR RAIA 
Add Om ae OX) ROO OOK KX A XX XD 
eee vn KR _Address POY WN, ——rddress ——_ RYH KI KO 1 
'RRH 
RCS 
Vi RARER t.¥at.Va%aValaVa¥a¥.¥ 
Ww OOOO OOK EK KAKA XK) 
WwW 0 
Vi RXR YAR KKK 
VOH 
Q (Data Out) yo, 


WRITE CYCLE TIMING 








IRC 
(RAS 
ViH tAR 
RAS | 
Vit 
| tRSH {RP 
(CSH 
(RCD (CAS (CRP 
VIH , 
tRAH 
tASR tASC 
VIH 790% 7a eN 7,7, Ve" sW a" Mp4 ,0,0,0,0.0,0, 0,0. 12%, Va" eVal 0.00 a 
OX Xk) Row 0¢¢@. Column OX KAKA XK XK PAA AA AY 
case mY tes 88% a eae: KAKA KKK XX KRY 
| | tCWL 
t ; t 
WT RRR RR we OO I RR 
Wre..9.9.9.0.0.0.0.0,0.0 XX | ROY KXXXKXK KKK KKK KY KX KKK XXX KX YD 
! | tRWL 
tWCR le 
(OS K@—t0H 
Vid ERROR RRR 0°4,0°6°0°6°0°0;0°6°0;0°0'0°00'0'0'0,0°0'00"0,0,0'0,6'0'0-00'0 
D (Data In) ( 
seg SRR ARERR Data alasasatatetatarararaceraceraterecetaleleteteretelelelelecete 
(DHR 
Q (Data Our “OH High 2 
VOL 
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SELF REFRESH MODE (Battery Beckup) 
(SEE NOTE 17) 









VIH aXX va¥ 
— OOK? 
RAS AX XO 

ViH 
REFRESH 

VIL 


AUTOMATIC PULSE REFRESH CYCLE — SINGLE PULSE 


(SEE NOTE 17) 
VIH xX \/ 
OX NG 
AAS OO 
'FRO 
(RFD 
ViH Re 
REFRESH 
ViL 
AUTOMATIC PULSE REFRESH CYCLE — MULTIPLE PULSE 
(SEE NOTE 17) 
Vili \ \/ OT 
RAS Wy (x) 
vy Xy tFRL tFRD 
tFC 
(RFD tFI— 
VIH 
REFRESH 
VIL ~ 
tFP 
RAS-ONLY REFRESH CYCLE 
(Data-In and WRITE are Don’t Care, CAS is HIGH) 
tRC 
R . 
t 
Vii RAS 
RAS 
VIL 


tRAH 


2086 4: ON 
“ie RT eoscone SE 






tFSR 


'FSR 


—tRP 


XY OK ROK 
Menus RX XK RNY 4 


MCM6664 


READ-WRITE/READ-MODIFY-WRITE CYCLE 


























































'RWC aa ae IE 
Vv tRAS a 
RAS tAR 
Vit 
| (RSH IRp 
t(CSH — cr 
(RCD ICAS: ICRP-pd 
= V ' 
ae. cy | /\_/ 
VIL 
'RAH 
(ASR TASC leican 
VIH Va", R (I\/¥ 1A PAIS AS\A/Y  AAAAAA/Y VY YY VY YA Yo V/A 
Miosecee i ae AX) = ae POO OO AAA A AMAA A ASR AAA A 
vy, Padres PR asaress PRR KK KKK IKK KK BY 
| | tRWD 'CWL 
RWI | 
VIH OF AT 
23 0°6°0°4'8"'. 0,000.00 0'0's 
Wn CRY 
VOH 
Q (Data Out) 
VOL 
Rin ED ¥s%e¥.0.020 49.0 0.020,0.9,0.0,0.0,0,9,0.0,0,0,0.0,0,0,0,0, 020.0 ,0,9,0,0,0,9,0,9,0,0,0. 008 ST UKRKARAKRKRARARK RRR 
D (Data In) KKK KAKK KKK KK KK KKK KKK KKK KKK KKK KKK KKK WK KKK NY OOOO OK OK KKK KX ) 
ig RRR RR KE RK KER Dater PRI RI 4 
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MCM6664 BIT ADDRESS MAP 


Row Address A7 A6 AS A4 A3 A2 Al AO. 
Colurmn Address A7 A6 AS A4 AB A2 Al AO 


? 


Column Addresses 
OOFF OIFF 
OOFF OIFF 


Sue a S858 
4 dR8 NNeeceeeseemonw 
8 g0- o- OOr- 
bg-- alien Oo--o 

q-- Pe Onn 

g-- -- -9O00 

~-- -- oo000 

Q@-- oo oCo00 

g-- -- oo0o°0 
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82 


8D 
81 


7F 


70 





-—- — © 


Dec 
254 
255 
252 
253 
250 
251 
248 
249 


131 
128 
129 
127 
126 
125 


S&eeeeeege#2 é$@6%e©6Uh)hOWMhUCU OmhUCMhOmUh!HOhUO 


3 
2 
1 
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Data Stored = Din @ Aox @ Aiy 
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Column Addresses 
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Inverted 
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65,536-BIT DYNAMIC RAM 


The MCM6665 is a 65,536 bit, high-speed, dynamic Random- Access 
Memory Organized as 65,536 one-bit words and fabricated using 
HMOS high-performance N-channel silicon-gate technology. This new 
breed of 5-volt only dynamic RAM combines high performance with low 
cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6665 re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is done on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6665 incorporates a one-transistor cell design and dynamic 
storage techniques. 

@ Organized as 65,536 Words of 1 Bit 
Single +5 V Operation 
Fast 150 ns Operation 
Low Power Dissipation 
275 mW Maximum (Active) 
30 MW Maximum (Standby) 
Three-State Data Output 
Internal Latches for Address and Data Input 
Early-Write Common |/O Capability 
16K Compatible 128-Cycle, 2 ms Refresh 
RAS-only Refresh Mode 
CAS Controlled Output 
Upward Pin Compatible from the 16K RAM (MCM4116, MCM4517) 





BLOCK DIAGRAM 


@ Vcc 
#-Vss 


Sense Amplifier 


16, 384-Bit Memory 
Array , 


Precharge 
Sense Amplifier 


16,384 Bit Memory 
Array 


1/2 (1 of 256) | 1/2 Cell 1/2 (1 of 256) 
Column Decoder Logic Column Decoder 


16,384-Bit Memory 
Array 


Sense Amplifier 


1 of 128 Row Decoder 


16,384-Bit Memory 
Array 


Precharge 
if 
Clock Sense Amplifier 


Address Butfers/ Counters/ Multiplexers 
1/OQ Timing Control and Refresh Control 


® 
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MOS 


(N-CHANNEL, SILICON-GATE) 


65,536-BIT 
DYNAMIC RANDOM ACCESS 
MEMORY 












L SUFFIX 
CERAMIC PACKAGE 
CASE 690 






— 


PIN ASSIGNMENT 


*For maximum compatibility with MCM6632 and 
MCM6664 a Vcc trace should go to pin #1. 


Read/Write Input 
Row Address Strobe 


Power (+5 V) 
Ground 





This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 
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MCM6665 


FIGURE 1 — OUTPUT LOAD 
SV 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating Symbol Value 
Voltage on Any Pin Relative to Vss (Except Vcc) 
Voltage on Vcc Supply Relative to Vss 


x 


Storage Temperature Range -65 to + 150 
Power Dissipation a a ee ee 
Data Out Current | tour | OF 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 





"Includes Jig Capacitance 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS. 


MCM6665L 15/ MCM6665L 20 
MCM6665L 15-5/ MCM6665L 20-5 


Characteristic 

Vcc Power Supply Current (tac min.) 

Standby Vcc Power Supply Current 

Vcc Power Supply Current During RAS Only Refresh Cycles 

Input Leakage Current (any input) (0s Vi, < 5.5) (Except Pin 1) 

Output Leakage Current (0S Voyts5.5) (CAS at Logic 1) 
Output Logic 1 Voltage @ Ioyy= —4 mA 

Output Logic 0 Voltage @ Ioyr=4 MA 





AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 6, and Figure 1) 


(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


. MCM6666- 15 
Parameter Sym aaa 
| Min | Max 


Random Read or Write Cycle Time 
Read Write Cycle Time 


Row Address Strobe Precharge Time 


Row Address Strobe Pulse Width 


Column Address Strobe Pulse Width 
Row to Column Strobe Lead Time 
Row Address Hold Time 

Column Address Setup Time 
Column Address Hold Time 


Column Address Hold Time Referenced to RAS 
Transition Time (Rise and Fall) 





1MCM6665 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(See Notes 2, 3, 6, and Figure 1) 


(Read, Write, and Read-Modify-Write Cycles) 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 


MCM6665-15 | MCM6665-20 











CT ST ae SEC PS EL 
[Read CommandHoldtime SSCS™~—s—‘“‘SCS™S tc ft | | tT ds | 
Read Command Hold Time Referenced to RAS | tray | 30 | - | 3 {| - | ns | 14 | 
Write Command Hold Time pwen | 6 ft 
Write Command Hold Time Referenced to RAS a | wer | 120 f - { 155 [ - [| ns [ - | 
Write Command Pulse Width 45 | | | -{ns] —- | 
Write Command to Row Strobe Lead Time wren 45 of Ba 
Write Command to Column Strobe Lead Time tCWL 45 | —- | 6 | —-]| nsf - | 
Data in Setup Time = ea aS I 
Data in Hod Time | ion | | - | ® | -] os] 6 
Data in Hold Time Referenced to RAS * 120 | — | 5 | - fons] - | 
Column to Row Strobe Precharge Time. 5 ae 
RAS Hold Time ae a eee 
Refresh Penod TiarsH_| - | 20 | - | 20[ me] — | 
WRITE Command Setup Time — wes | =| - | -0] -|ns| 16 
RAS to WAITE Delay ea Ee ee 
CAS Hold Time = Picsh_ | 0 | = | 0 [= fos [= 


CAPACITANCE (f= 1.0 MHz, Ta = 25°C, Vcc=5 V. Periodically Sampled Rather Than 100% Tested) 
oye eee Parameter 


i 
+ 
3 
= 
& 
x 
nnNinmin 
2 
N]NIN IS 
4 


Input Capacitance (AQ-A7), D ; | 4 
Input Capacitance RAS, CAS, WRITE Ci2 | 8 | 


Output Capacitance (Q) (CAS = Vip to disable output) . C 


© 


P 


NOTES: 

1. All voltages referenced to Vss. 
ViH min and Vi_ max are reference levels for measuring timing of input signals. Transition times are measured between V\H and 
VIL- 

3. An initial pause of 100 ys is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed. 

4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output 
open. 

5. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig- 
nals must transmit between Vip and Vi, (or between Vi_ and Vip) in a monotonic manner. 


7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = it 


8. The specifications for tac (min), and trwc (min) are used only to indicate cycle time at which proper operation over the full tern- 
perature range (0°Cs Tas 70°C) is assured. 
9. AC measurements assume tT =5.0 ns. 

10. Assumes that tRCD StRCD (max). 

11. Assumes that tRCD2tRCD (max). 

12. ‘Measured with a current load equivalent to 2 TTL loads (+200 pA, —4 mA) and 100 pF (VoH=2.0 V, Vo_ = — 0.8 V). 

13. Operation within the tacp (max) limit ensures that tRAc (max) can be met. tRCD (max) is specified as a reference point only; if 
tRCD is greater than the specified tacp (max) limit, then access time is controlled exclusively by tc AC. 

14. Either taRH or tRCH must be satisfied for a read cycie. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read- 
modify-write cycles. : 

16. twcs. tcwD. and trwp are not restrictive operating parameters. They are included in the data sheet as electrical characteri- 
istics only: if twCS2twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcwDp2tcwbD (min) and ttwp2tRWwp (min), the cycle is a read-write cycle and the data out will 
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at 
access time) is indeterminate. 

17. toff¢ (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
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MCM4516 





MCM4116 


N/C 


Vss 
CAS 


A6 
A3 
A4 
AS 


A7 







| Pin Number _ mcmasi6 | MCM4517_| _ MCM@832 
pt Vpgi-5v) | REFRESH | oN/C | OREFRESH =| ON/C—O|=SCOREFRESH | ON/C 
SSE Sis E717 AR 7S 9 LT SR 75) AT 
pa Tete ea 


PIN ASSIGNMENT COMPARISON 





MCM4517 
N/C VSs 
D CAS 
Ww Q 
RAS A6 
AO A3 
A2 A4 
Al A5 
VCC A7 
REFRESH 
D2 
Ww 
RAS 
AO 5 
A206 
Alq7 
Vcc 48 





PIN VARIATIONS 
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READ CYCLE TIMING 
———$_—$—$—$——————————$— nee | FO 
(RAS 
ea Vid | 
RAS 
VIL 
'CSH tRP 
'RCD ‘CRP 
VIH 
ci \ { |) 
VIL 
tRAH 
taSC (CAH 


tASR 
Vir Oe Ca% a" CARRY * 
Addresses ¢ O) 4, ae 4 0) @ A {) () @ (" e 4 YY KKK KK TKI KK 
Vie XR Address FY Address PKK KCK 1K 1K 
(ARH 
















iF y TORK KKK 
RY RY 





























= Vix RARAAKAA\ARAAA/S\ ASE 
WwW 0,0,0,0,0,0.0.0.0.1.0.0.0.0.0.- 
Vie RRR REX 
V 
Q (Data Out) OH 


WRITE CYCLE TIMING 












tRC 
VIM tRAS 
aKE ta er 
Vit 
| tRSH RP. 
(CSH 
tRCD tCAS tCRP 
ViH ; 
Ty \_\ {| 7 
. (RAH 
tASR tASC 
VIH 79350 Ow ‘ 
OX) Row COU: COVECOCCCCETE ETS OOOO UEE OS 
nacenses  RUOM nasress RRM, scares _DRRAKSRINAAN RAR) 
iar 
. twcs kerwe 
1H "0;0°6°0,0°9"06,0-6;6 rx YX? twPe OX KKKKKK KOK KK XK PAAA/SAASNAAAAS/AAAANA/ 
WwW x ( OOOO OOO KOKO KKK X ) 
Vy XY le | | BRK KP HK KY KY RY 
tRWL 


tWCR 
kt-t0s K@—10H 
MON ere O er eee 


VIH (YX YXKKK XY XK KKK RROD KRAFT IIIO 
D (Data In) AY LX XXAXAAKAAKAKAA A) 
MaRS sestcecrarererorirerertrecntrg Data ROR RR 111 HI 


'(DHR 


VOH 
High Z 


Q (Data Out) 
VOL 
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RAS-ONLY REFRESH CYCLE 
\Data-in and Write are Don't Care, CAS is HIGH) 


Eg ati 


sit (RAS 
Vit 
(RAH : trp 
LASR 
ViH 
nccresses, OOOO NUS MAUNUNUNWA MENU VAWeNMeUece ncn er 
AOA i ‘\ XY (] Row Adsress 6 MX) OO RY 
Vv LAX YY AA 
READ-WRITE/ READ-MODIFY-WRITE CYCLE 
(RWC 
tRAS 
ame (AR 
Vit 
| F IRSH tRp 
'RCD =e (CAS (CRP 
—— ViH 
me LN LS, 
TRAH 
tASR tASC (CAH 
VIH V2" Row (FIN aa IY YVYYVYVYY YY ¥ YY YY VV YX VY KY KX VY VY VY KW Y 
nocressos | SABA ncoass PRIA Access PRRRISRUNO NNER ERAS IN 







| 'CWL 
'RWL 















VIH LARA AR VS ‘ 
= OOO OOO 
“i Vie OMX KK KK YY 






VOH 
Q (Data Out) 
VOL 









(PRIS ASAS\ AAS VALS VV 
7, 0.0.0,0.0.0.0.0.0.6.0.0.0.0.0.0.6.0.0.0 
OO NY - 








VIH peEROvTTT : 
D (Data In) 0;00°0'6°6,070"0"0"0,6°0,6.6'0.4'0,6'0'0.6,6,6'6.6,0'6.0,6,0'6,0.0,6.0.6.60.606.06.0 Valid 

() () 

i AXRAXRXXXAAEAXERXRX PEK RALRXLRAEXLERRLRXXVIAL cos 
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Pin 16 


Row Addresses 


A2 AO Oec Hex 


[| 


A7 
1 


a ae EA 
FB 
F8 
F9 
82 
83 
8D 
81 
< 7F 
E 7E 
70 
3 
oO 


OOFF 


FE 
FE 


254 


1 0 
1 t 255 


1 


1 


1 


AB AB Ad AS Al 
1 


1 
1 


OOF F 


1 


MCM6665 BIT ADORESS MAP 


Row Address A7 A6 A5 A4 A3 A2 Al AO 
Column Address A7 A6 AS A4 A3 A2 Al AO 





7E 
7F 


126 


C 


127 


BESESS8S58 


@eeeeoe3seeoeeoesmMorwnMntnm- 0 
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CO--0C0-- Oo 
O--97O0r--00 
Onrnr- -Q000 
-O090000000 
CO2O0RD00000 
2OC0OCR00000 
oo Ro Ro Ro Ro Ro Rone 


MOOoO0o0o90060 


Data Stored = Din @ Aox @ A1y 





Dec 
254 
255 
252 
263 
250 
251 
248 
249 


131 
128 
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ooo}— ~~ = 
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nn 


Onm-nNWhe OF 86 eCeFeFet eee & @ 
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1 
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1 
1 
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Column Addresses 
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—7-7 A710 000 
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— eet et 
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oooo--—--— 
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(AA) MOTOROLA MCM6665L25 


65,536-BIT DYNAMIC RAM 


MOS 


The MCM6665 is a 65,536 bit, high-speed, dynamic Random- Access (N-CHANNEL, SILICON-GATE) 


Memory. Organized as 65,536 one-bit words and fabricated using 
HMOS high-performance N-channel silicon-gate technology. This new 65,536-BIT 
breed of 5-volt only dynamic RAM combines high performance with low DYNAMIC RANDOM ACCESS 


cost and improved reliability. MEMORY 
By multiplexing row- and column-address inputs, the MCM6665 re- EMO 


quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is done on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6665 incorporates a one-transistor cell design and dynamic 


storage techniques. 


Organized as 65,536 Words of 1 Bit L SUFFIX 
CERAMIC PACKAGE 


Single +5 V Operation CASE 690 
250 ns Operation 
Low Power Dissipation 
275 mW Maximum (Active) 
30 mW Maximum (Standby) 
Three-State Data Output 
Internal Latches for Address and Data Input 
Early-Write Output Capability 
16K Compatible 128-Cycle, 2 ms Refresh 
RAS-only Refresh Mode 
CAS Controlled Output Providing Latched or Unlatched Data 
Upward Pin Compatible from the 16K RAM (MCM4116, MCM4516, 
MCM4517) 


PIN ASSIGNMENT 


BLOCK DIAGRAM 


“Vcc1 does not draw any current but 
must be tied to VCC to inactivate inter- 
nal refresh circuitry. 


re 
CO ATG Senge Arnpinlect 
Ciocr 


16,364 Bu Memory 
Array 


Seose Ampnter 


... Address Input 


16 384 Bit Memory 
Artay 


Data Out 

Read/Write Input 

Row Address Strobe 

ie Column Address Strobe 
ee a . Power (+5 V) 
.Ground 


Yet 128 Row Decoder 


1/211 of 256) | 1/2 Cell 1/2 11 of 256) 
Column Decoder Logic Colurnn Decoder 


Data In. D 
Output 
Data, Q 


16,384 Bit Memory 
Array 


16,384- Bit Memory 
This device contains circuitry to protect the in- 


puts against damage due to high static voltages 
or electric fields, however, it is advised that nor- 
mal precautions be taken to avoid application of 


Al -Cdaee: Amplitiel Sebse Arapitie: any voltage higher than maximum rated voltages 
to this high impedance circuit 


DS9635/ 11-80 


1} Q Timing Control and Retresh Controi 


Address Butters Counters Multiplexers 


1 of 128 Row Decoder 





DFE 


MCM6665L25 


ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD 
5V 








[—.SS~«RatNGg ——SSSSSC*dtSC«SSymbod Value ‘| Unit 
Voltage on Any Pin Relative to Vss (Except Vcc) 
Voltage on Vcc Supply Relative to Vss 

°C 












O 


[Storage Temperature Range ———~Si«d;C~Ci tg’ ~~; 00 + 180] = 
[Power Dissipation ———SSSSSSCSCSC~S YOY 
[Beta Out Curent out 8 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. “Includes Jig Capacitance 


Dl= 





DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS 


Symbol | Min_| 
Supply Voltage MCM6665L25! Vcc Pe 
VSS 


Logic 0 Voltage, All Inputs 


0.8 





Logic 1 Voltage, All Inputs Vcc + 1.0 
Vit =2.0 | 











OC CHARACTERISTICS 





Characteristic | Symbol | Min | Max| Unit | Notes _ 
Vcc Power Supply Current (tac min.) f icc | - | SO} mat 4 | 








Standby Vcc Power Supply Current ‘ ICC2 | 5 | mA] 5 | 
Vcc Power Supply Current During RAS Only Refresh Cycles | 40 | mA { - | 








Input Leakage Current (any input) (0s Vin $5.5) (Except Pin 1) HL) | 10 {| pA | - | 





Input Leakage Current (Pin 1) (Vin = VCC) | tay { - | 10 | pA | - | 
Output Leakage Current (0S Voyt 55.5) (Except Pin 1) | ion) | - {| 10[ pA | 5,6 | 












Output Logic 1 Voltage @ loyt= -4 MA | Vox [249] - {[ vi [ - | 
Output Logic 0 Voltage @ lout=4 mA Wor = Oa Wo ea 





AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full Operating Voltage and Temperature Range Unless Otherwise Noted) 
(See Notes 2, 3, 9, 14) 

(Read, Write, and Read-Modify-Write Cycles) 


IAC 
Access Time from Row Address Strobe tRAC 
[Access Time from Column Adaress Suobe—SSSSSCSCSCS~SCSCS~*dCC A 
[Row Address Stiobe Precharge Time SSSOSCS~S~S~S~S CSR 
[Row Address Strobe Pulse Width ———SSSOSCSC~—~SCSCS RNS 


i 
S| 


2 
= 
5 


S 
> 


Row Address Hold Time | tRAH 


Column Address Setup Time | TASC | 
Column Address Hold Time 75 


> |x 
~ | > 
oO |x 


Column Address Hold Time Referenced to RAS 


- Transition Time (Rise and Fall) 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
: (Full Operating Voltage and Temperature Range Unless Otherwise Noted) 
(See Notes 2, 3, 9, 14) 
(Read, Write, and Read-Modify-Write Cycles) 





Perameter | Symbol 
Read Command Setup Time 
Read Command Hald Time 
Read Command Hold Time Referenced to RAS 
Write Command Hold Time 
Write Command Hold Time Referenced to RAS 
Write Command Pulse Width 
Write Command to Row Strobe Lead Time 
Write Command to Column Strobe Lead Time 
Data in Setup Time 
Data in Hold Time 
Data in Hold Time Referenced to 
Column to Row Strobe Precharge Time 
RAS Hold Time 
Refresh Period 

VR Command Setup Time 





oe 
> Pe) 
oO 
se 


me ee ay 
Ss S © |z 
27) v cir 


= 
re) 
pes) 





3 
= 
S) 


RAS to WRITE Delay 
Hold Time 





A z= 5 V. Periodically Sampled Rather Than 100% Tested) 
PC —“—tsSsSSCSCSC‘CNCC*é*Prarmetor SC Symbol | Typ | Max [Units | Noten | 
input Capacitance (MOAT, DO COC™C~C~—C—CsCSCSCSCSTTT_C~édégé + 4.0 | OO |] 
| Input Capacitance RAS, CAS, WRITE BO 00] OF | 7 
Output Capacitance @ SSCS gf 8 70 OF | 


CAPACITANCE (f= 1.0 MHz, Ta = 26°C, V 








NOTES 

1 All voltages referenced to Vss ; 

2 ‘Vip min and Vi_ max are reference levels far neasuring timing of inpulsignals Transition times are measured between Vy and 
Vit — 

3. Aninitial pause ot 100 ys 1s required after power up followed by any 8 RAS cycles betore proper device operation guaranteed 

4 Current is a function of cycle rate and output loading, maximum current 1s Measured at the fastest vycie rate with the output 
open a ai 

5 Output is disabled (open cucuit) and RAS and CAS are both at a togic 1 _ 

6 The transition time specification applies for all input signals In addition to meeting the Wanston rate specification, all input sig 
nals must transmit between Vi and Vi_ tor between Vip and Vyy) in a monotonic manner 


. tA 
7 Capacitance measured with 2 Boonton Meter or effective capacitance calculated from the equation C > vy, 


8 The specifications for tac (min), and tRyc (min) ate used only to indicate Cycle Gime at which proper operation over the tull tem: 
perature range (O"C < Ta < 70"C) 1s assured ° 

9 AC measurements assume ty = 50 ns 

10 Assumes that (RCD StRCD (max) : 

11. Assumes that tRCD2tRCD (max) ; 

12. Measured with a current load equivalent to 2 TTL loads (+ 200 pA, ~- 4 mA) and 100 pF (VoH=2.0 V, VoL = —0.8 V). 

13. Operation within the (RCD (max) limit ensures that RAC (max) can be met tRCH (max) is specified as a reference pomt only, if 
RCD IS greater than the specified tRCD (max) limit, then access time is controlled exclusively by (CAC 

14 Either tRRH OF IRCH must be satistied for a read cycle 

15 These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge tr delayed write or read- 
modify write cycles 

16 IWCS. ICWD. 2nd tRWO are not restrictive operating parameters [They are included in the data sheet as electrical charactert- 
istics only if twos 2 tWCS min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle, if (cwo2 tcwp (mun) und trp 2 tRWD (oun), the cycle is a read write cycle and the data out will 
contain data read from the selected cell, st nesther of the above sets of conditions ts satistied, the condition of the data out (lat 


access time) is indeterminate 
17 tot (max) defines the time at which the output achieves the open cicuit Condition aad is not referenced to output voltage levels 


f 
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MCM4516 





AG 
A3 
A4 
AS 
N/C 


PIN ASSIGNMENT COMPARISON 


MCM4517 
N/C VSs 
D CAS 
WwW Q 
RAS A6 
A A3 
A2 A4 
Al A5 
Vcc N/C 
REFRESH Vss 
D CAS 
Ww Q 
RAS A6 
AO A3 
A2 A4 
Alq7 AS 
Vcc G8 A7 





PIN VARIATIONS 


| dt Vppi-Sv) | REFRESH | NC | OREFRESH 








PB Vopi+12v) 





|S Vet + $v) 


a an 
a rade 


BAST SE 


Pea en 


MCM6665L25 


READ CYCLE TIMING 
















































IRC 
(RAS 
_ VIH aa 
RA 
: Vit 
'CSH 'RP 
RCD (RSH (CRP 
es ViH CAS 
" O 4, 
Vit 
(RAH 
tASR (ASC ICAH 
Vi Vav Ca%a* (TIN AVIV VU ASY VY WV VY AVY YY VV 
Add (XX) AK) KXKKKKKK KERR KKK EA ERK RA) 
eee vi RY _Adaress PUVA address POY LK CK 
tRRH 
—_ VIH AAKRAANAAARKRAAA/N\A SE TA AK RA RAAAR 
Ww 006.660.0066 0300006. EK XK XX KX KK) 
Vie RR RYN 
VOH 


t 
Q (Data Out) VOL 


WRITE CYCLE TIMING 






























(RC 
tRAS 
RAS a aan ; 
VIL i 
tRSH (RP. 
(cS 
{RCO tCAS {CRP 
VIH . | ; 
tRAH 
tASR (ASC 
ViH 70 v,7,\ KAR ARARKKRARRARIOO OO 
xK Row OKRA Column. KARREXKRKAKKRKKERERRKRARAR IY 
ROdIeseRS i { ascss POQDM asters SORRY ROBRSRRNAR ARR) 
ia tl ae 
ww tw 
_ VM BRRRRRRERRRERY A, fa —ur-1——— al RRR RRR RRR HERRERA RRR 
wY Vip Oe .9.0.9.4.9,9.0.0, 9.0.9.6, Peal RYOQOOOOOOOQOOO OOOO OO 
| | tRWL 
(WCR je 
(oS K@—tbH 
VIH KKK KHIR , 6°6,4°6°0,6°0°0'6,6°6,0°6,6,6'6°6'6'6,6'6,0'0'6.0,0,6,6,6'0,0.0'0 
DiData in) KR LRARAKEX XX Data SUavararereloleleecetetalacatateroleltetata’slaletelleefete’ 
IDHR 
VOH , 
Q (Data Out) High Z 
VOL 
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'RAS-ONLY REFRESH CYCLE 
(Data-in and Write are Don’t Care, CAS is HIGH) 





































TRC 
IRP 
VIH IRAS 
RAS 
VIL 
IRAH 'R 
~1ASR 
VIH TKKARKAZ VV AA AAAAAVi AIP PPV 
3 OX KX? OK OO XK KK XK XK KKK KK KKK X ) 
saat RRARRXL nosso DRA RRNA 
vy, CX XXX XS OOOO OAEXSOOOEX YOY YOOX’ 
/ 
READ-WRITE/READ-MODIFY-WRITE CYCLE 
SSS SS 
IRAS 
ams i 
VIL 
| (RSH IRP 
{(CSH ——_—_---_—_———_ 
tRCD —SICAS— (CRP-p 
es VIH 
om CN , 
TRAH 
TASR tASC (CAH 
VIH v.97 7,9, . (RAR RAARRKAARAAKAARKAAARKRARAAARK RATA 
OM Row KX Column COCOCCCEECECEETEOOOOETOEE OOOO D0 OOO 60'0 
neers vn [access PAX ees QRS NN KI SR RA Sy 
| IRWD ICWL 
RWI. 
VIH KARRI III KASD 
= 0°6°0°0'0"'.0;0°0°0°6'0, 66 
Ww vi RR RRR 
VOH 
Q (Data Out) ———_e>vQQeov—r"l 
VIH @ooUTN "20, ¥aVa¥."e¥a¥e0 .Vals¥. Vaal, ¥.¥e¥.¥e¥a¥.¥.¥.¥0¥.¥,¥a¥.¥a¥.¥,9,9,¥,9,0.0,¥0¥ : 
0,4,0°6,6°0,0°0°6°0°0,6°6°6"6"0,0°6,6,6'6,0,6,6'66.6,6,6.6,6,6,0,6,6.6.6,6'6.6.6,6.6.6,0 Valid OYUN KKK KKK KIN 
enn RRR RRO ARAMA, Ots__PRSRRARRARKRRRRRRRRRR RD 





Vit & 
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MCM6665 BIT ADDRESS MAP 






~” Pin 8 
Row Address A7 A6 AS A4 A3 A2 Al AO 
Column Address A7 A6 A5 A4 A3 A2 Al AO [| Column Addresses 
Row Hex Dec A7 AB AZ A4 AS A2 AD Al 
FE 254 #7 7 1 1 4 ¥ 1 0 
FF 2665 «1 ft ff FT F 1 1 1 
FC 22 1 7 + «+1 19 +13 O 0 
FO 263 1 ~=41 «FF FY 1 1 Ol 
FA 20 14 #17 1 #14 +47 O 1° 0 
FR SoH Cl Cl 
Sy; a rn i © © a) 
Ff 2491 CU Cl CU COO 
e 


Column Addresses 





O-NWhO#AAseseeesees5se @8 





B8S8SEES8B 


m3 
CJ 
x 
on 
§ S28 Neece eee eeDOnNnInm-o 
o ; 
Boge Oo- CO--C00--0 
qd€ 
@é2-- -— O--—-DO-- OO 
a-7 - Orr“ - 99000 
g-- -- -oo o0c 08 00 °° 
I-- -- SPCOCOOCOOCO 
Q2-- -- ‘O00000000 
g@-- — ooooo°c”;”co°oc;qo 
oo ogo 00 0000 0 


Pin 16 
Al? 
1 
1 


Data Stored = Dj, @ Agx @ Aly 





Inverted 


0 True 
1 True 
1 Inverted 
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4096-BIT STATIC RANDOM ACCESS MEMORY 


The MCM2114 is a 4096-bit random access memory fabricated with 
high density, high reliability N-channel silicon-gate technology. For ease 
of use, the device operates from a single power supply, is directly com- 
patible with TTL and DTL, and requires no clocks or refreshing because 

__ of fully static operation. Data access is particularly simple, since address 
setup times are not required. The output data has the same polarity as 
the input data. 

The MCM2114 is designed for memory applications where simple in- 

‘ terfacing is the design objective. The MCM2114 is assembled in 18-pin 
dual-in-line packages with the industry standard pin-out. A separate 
chip select (S) lead allows easy selection of an individual package when 
the three-state outputs are OR-tied. 

The MCM2114 series has a maximum current of 100 mA. Low power 
versions (i.e., MCM21L14 series) are available with a maximum current 
of only 70 mA. 

@ 1024 Words by 4-Bit Organization 

@ Industry Standard 18-Pin Configuration 

@ Single +5 Volt Supply 

@ No Clock or Timing Strobe Required 

@ Fully Static. Cycle Time = Access Time 

@ Maximum Access Time 

, MCM2114-20/MCM21L14-20 200 ns 

: MCM2114-25/MCM21L14-25 250 ns 
MCM2114-30/MCM21L 14-30 300 ns 
MCM2114-45/MCM21L14-45 450 ns 
. @ Fully TTL Compatible 


@ Common Data Input and Output 
® Three-State Outputs for OR-Ties 
@ Low Power Version Available 








BLOCK DIAGRAM 


; Vss - Pind 
Memory Array 
64 Row 
64 Columns 








Select 


Data 
Control 






2-63 


Vcc Pin 18 


MOS 


(N-CHANNEL, SILICON-GATE) 


4096-BIT STATIC 
RANDOM ACCESS 
MEMORY 


P SUFFIX 
PLASTIC PACKAGE 
CASE 707 


L SUFFIX 
CERAMIC PACKAGE 
CASE 680 


PIN ASSIGNMENT 


Address Input 
_.Write Enable 
....Chip Select 
Data Input/Output 
Power (+5 V) 

of Leta Ground 
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ABSOLUTE MAXIMUM RATINGS (See Note! 
Po Rating’ Ste it | 


Voltage on Any Pin With Respect to Vss 
DC Output Current 
°C 
C 






This device contains circuitry to protect 
the inputs against damage due to high 
Static voltages or electric fields; nowever, 


| Power Dissipation | Watt | 
Operating Temperature Rang | Oto +70 | °C | 
Storage Temperature Range -— 65 to + 150 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 


it iS advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 









DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED DC OPERATING CONDITIONS 








___ Parameter Symbol | Min | Typ | Max. [Unit 


Supply Voltage 


Logic 1 Voltage, All Inputs 
Logic 0 Voltage, All Inputs 


DC CHARACTERISTICS 


Cain 
input Load Current (Alrinput Pins, Vin=OwsoMeSSC*~dSC SC 
[170 Leakage Current (S=24V, Voo=04VeoVeG) ——S—~™ uo | 
[Power Supply Current Win=55V, 1DQ=OmA, Taner) —————*d ices | 
[Power Supply Current (Vin=85V,IpQ=0mA, Ta=0°%) +t icep | — | 
[Output Low Curent Vop=04V SSS igh 
F Output High Current Vo=2ev SSS ts | — | - 0 

















NOTE: Duration not to exceed 30 seconds. 


CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 
Characteristic 





Input Capacitance (V,,=0 V) 


Input/Output Capacitance (Vpq=0 V) 


Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= lA;/AV. 


AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature unless otherwise noted.) 


Input Pulse Levels... 0.8 Volt to 2.4 Voits Input and Output Timing Levels. ...0.00..0 0. 1.5 Volts 
Input Rise and Fall Times. 10 ns OUIPUL LOOG  ccicuind eted bores ciigubiandnees 1 TTL Gate and Cy = 100 pF 


READ (NOTE 1), WRITE (NOTE 2) CYCLES 


NOTES: 1. A Read occurs dunng the overlap of a low § and a high W~ 
2. A Wnite occurs during the overlap of alow 5 and alow W 
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READ CYCLE TIMING (W HELD HIGH) 


TAVAX 


TAVQV 


Address 


S AANA aia 


'SLOQV ee 


t 
SLOQX tAXQZ 


. 7 a 


WRITE CYCLE TIMING (NOTE 3) 


<.—\!____————— 'AVAX 


Address 







5S AAAS LLLLLILLLLLLLLL LL LL! 
















(WHAX 
'WLWH 
WwW d ; 
RAK 1} 
'WLOZ 
QO WBABBRBBbeBaBas 
Uh Leak huohhk it LJ 
AAP AAAAAAAAAS AY WKY YY VY YKYVY 
DB YAAK SO BY RYY 
3. If the 5 low transition occurs simultaneously with the W low transition, the output buffers remain in a high-impedance state. 
WAVEFORMS 
Waveform Input Outprs 
Symbol 
MUST BE WILL BE 
VALIO VALIO 
CHANGE WILL CHANGE 
ANN FROMH TOL FROMH TOL 
CHANGE WILL CHANGE 
ey. HHOML TOH FROMI TOH 
DON T CARE CHANGING 
Denne ANY CHANGE STATE 
PERMITTED UNKNOWN 
IMPEDANCE 


Ree, STEN % are at ae 
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TYPICAL CHARACTERISTICS 


SUPPLY CURRENT versus SUPPLY VOLTAGE SUPPLY CURRENT versus AMBIENT TEMPERATURE 


icc. SUPPLY CURRENT (mA) 
icc. SUPPLY CURRENT (mA) 





20 
Ta, AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT versus OUTPUT VOLTAGE 
9.0 


< 
£E = 
= E 
a — 
uw - 
ae za 
[. w 
= [= ag 
Ss = 50 
2 
us S 
ae » 4 
= az 
2 2 
iE ne 
S > 4.0 
a. a 
— 
> 
fon } 
oO . 
BS po 
x 
x) 2 
3.0 


BR 
oOo 





0 of 0.2 03 0.4 05 06 
VOL. QUTPUT VOLTAGE (VOLTS) 
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ty, NORMALIZED ACCESS TIME (ns) 





NORMALIZED ACCESS TIME versus TEMPERATURE TYPICAL ACCESS TIME versus TEMPERATURE 


tq. ACCESS TIME (ns) 





Tp. TEMPERATURE (°C) Ta, TEMPERATURE (°C) 


MCM2114/MCM21L14 BIT MAP 
PIN 18 
PIN 1 Vcc 


DQ3 (PIN NO. 12) DQ4 (PIN NO. 11) DQ1 (PIN NO. 14) DQ2 (PIN NO. 13) 





To determine the precise location on the die. of a word in memory, reassign address numbers to the address pins as 
in the table below. The bit locations can then be determined directly from the bit map. 


REASSIGNED REASSIGNED 
PIN NUMBER ADDRESS NUMBER PIN NUMBER ADORESS NUMBER 
1 AG 6 Al 
2 AS 7 A2 
3 A4 15 AS 
4 A3 16 A8& 
5 AO 17 Aj 
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MCM2115A 
MCM21L15A 


(AA) anes Sere MCM2125A 
MCM21L25A 


1024 x 1 STATIC RAM 


MOS 


(N-CHANNEL, SILICON-GATE) 


1024-BIT STATIC 
RANDOM ACCESS 
MEMORY 


The MCM2115A and MCM2125A families are high-speed, 1024 words 
by one-bit, random-access memories fabricated using HMOS, high- 
performance N-channel silicon-gate technology. Both open collector 
(MCM2115A) and three-state output (MCM2125A) are available. The 
devices use fully static circuitry throughout and require no clocks or 
timing strobes. Data out has the same polarity as the input data. 

Access times are fully compatible with the industry-produced 1K 
Bipolar RAMS, yet offer up to 50% reduction in power over their Bipolar 
equivalents. 

All inputs and output are directly TTL compatible. The chip select 
allows easy selection of an individual device when outputs are OR-tied. 
@ Organized as 1024 Words of 1 Bit 
@ Single +5 V Operation 

@ Maximum Access Time of 45 ns, 55 ns, and 70 ns available 
@ Low Operating Power Dissipation 
@ Pin Compatible to 93415A (2115A) and 93425A (2125A) 


@ TTL Inputs and Outputs 
@ Uncommitted Collector (2115A) and Three-State i(2125A) Output 


C SUFFIX 
FRIT-SEAL 
CERAMIC PACKAGE 

CASE 620-06 


BLOCK DIAGRAM PIN ASSIGNMENT 


Word 
Driver 


Sense Amps 
And 
Write Drivers 


Control 
Logic 


Address Address 
Decoder Decoder 


AQ Al A2 A3 A4 A5 A6 A7 A8 AY 


TRUTH TABLE PIN NAMES 


2115A Famity 2125A Famil Mode 


Poe Oe Oe 


Address 
Data Input 
Data Output 
Chip Select 
+5 V Supply 


H Write Enable 
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ABSOLUTE MAXIMUM RATINGS (See Note) 









| Value | Unit 
Temperature Under Bias 
Voltage on Any Pin With Respect to Vss -0.5 to +70 


This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
ma! precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 








[Power Dissipation SSCS 


NOTE: Permanent damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to RECOM- 
MENDED OPERATING CONDITIONS. Exposure to higher than recom- 
mended voitages for extended periods of time could affect device 
reliability. 





DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted ) 


RECOMMENDED DC OPERATING CONDITIONS 


| Typ | Max | Unit, 


Vcc | 4.75] 5.0 | 5.25 
| | Vv 
Logic 1 Voltage, All Inputs 2.1 ea 


Logic 0 Voltage, All inputs 















DC OPERATING CHARACTERISTICS 
Parameter 


Input Low Current (All Input Pins, Vin =0 to 5.5 V) 

Input High Current 

Output Leakage Current (Voy, = 0.5/2.4 V) 

Output Leakage Current (Voyt= 4.5 V) 

Power Supply Current (S= Vj, , Outputs Open TA = 25°C) 
Output Low Voltage (Io, =7.0 mA, 2125A, 16 mA 2115A) 
Output High Voltage (IoH = —- 4.0 mA) 

Current Short Circuit to Ground 





los 


MCM2115A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES 
(Ta=0 to 70°C, Vcc =5.0 V +5%) 


Parameter 


Chip Select Low Output Valid 
Chip Select High to Output Invalid 
Address Valid to Output Valid 
Address Valid to Output Invalid 

Write Low to Output Disable 
Write High to Output Valid 
Write Low to Write High (Write Pulse Width) 


Data Valid to Write Low tOVWL 


Write High to Data Don’t Care (Data Hold) tWHDX 
Address Valid to Write Low (Address Setup) 
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MCM21L15A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES 
(Ta =0 to 70°C, Vcc =5.0 V +5%) 





Address Valid to Output Valid . 


Address Valid to Output Invalid 

Write Low to Output Disable 

Write High to Output Valid 

Write Low to Write High (Write Pulse Width) 

Data Valid to Write Low 

Write High to Data Don't Care . 

Address Valid to Write Low (Address Setup) 

Write High to Address Don’t Care 

Chip Select Low to Write Low 

Write High to Chip Select High 


Address Valid to Address Don’t Care 


Chip Select Low to Chip Select High 


MCM2126A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES 
(Ta =0 to 70°C, Vcc =5.0 V +5%) 














Write Low to Output High Z 
Write High to Output Valid 


Chip Select Low to Chip Select High 


MCM21L25A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES 
(Ta =0 to 70°C, Vcc =5.0 V +5%) 


Write Low to Write High (Write Pulse Width) 





Write High to Output Valid 
Write Low to Write High (Write Pulse Width) 


Data Valid to Write Low 


Chip Select Low to Chip Select High 
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MCM2115AeMCM21L1 5AeMCM2125AeMCM21L25A 


CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than OUTPUT LOAD 

100% tested.) Wee 

Symbol | Max | Unit 
Input Capacitance (Vj, =0 V) | Cin | 5 | pF 











Output Capacitance (Voyt=0 V) 300 0 
Capacitance measured with a Boonton Meter or effective capacitance calculated 215A 
from the equation: C=IAy/AV. 30 pF 
600 (Including 


scope and jig) 


2115A FAMILY 


READ CYCLE TIMING 1 
(5 Held Low, W Held High) 


Address 


Q (Data Out) Data Valid 


¢ 





READ CYCLE TIMING 2' 


(W Held High) F755 
Address CRANK Address Valid ; 
OV 






_Q (Data Out) 


WRITE CYCLE TIMING 
3.5V 


Address 
OV 


3.5V 


n| 


OV 


3.5 V 
=0.V 












3.5 V 

















"0°6,0°6°6,6,6.6°6,0,6,6,6,6.6.6.0 CKO A KK KAKA / 
ra iiaialah0°00.0.0.0,0:0. 00050000 00g AKAN 6 


















XK KX) / OK KX] A 
OOOOOXX Data Undetined KY 


Q (Data Out) "0.0.6.0.05 


{All Time Measurements Referenced to 1.5 V) 
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MCM2115A*MCM21L15AeMCM2125AeMCM21L25A 


WAVEFORMS OUTPUT LOAD 
Waveform 
Symbol Input Output Vcc 
Must Be Will Be 
Valid Valid 510 
“AAR. Change Will Change Z\208: <O= 
From H to L From H to L 30 pF 
300 (Including 
LIL, Change Will Change Scope and jig) 
From L toH From Ll to H 
Don’t Care: Changing al 
KXKXKKKKKN Any Change State 
Permitted Unknown 


- High 
Impedance 


READ CYCLE TIMING 1 
(S Held Low, W Held High) 


2125A FAMILY 






Address 


tavav———>| 


tAVQx 
x " VOH 
QO (Data Out) Previous Data Valkd Oata Valid 
VOL 


READ CYCLE TIMING 2 
(W Held High) 


: 3.5V 
Address ROX Address Valid 5% 










ks 3.5V 
S 
—dOov 
—VOH 
Q (Data Out) 
—VO 
WRITE CYCLE TIMING 
3.5V 
Address 
OV 
ISLWL 'WHSH 35V 
g : 
OV 
a: 3.5V 
W 
—d0v 







































way, O 9, 7, v, 0 3 ‘ 5 V. 
YOOX KKK KOK KX) OOOO OOK KALKI KW. 
D (Data In) RRR KK RX KERRY RR ON 9 
= tWLQOZ L. tWHQV 
KKK KKK YY YY VYVYYY YKKK KKK) VOH 
Q (Data Out) CON Data Undefined KY Hi-Z Data Out = Data In 





VOL 


(All time measurements referenced to 1.5 V) 
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MCM2115AeMCM21L15A*eMCM2125A*MCM21L25A 


2115A FAMILY 


WRITE ENABLE TO HIGH-Z DELAY PROPAGATION DELAY FROM CHIP SELECT TO HIGH-Z 


Write 
Enable 


Chip 
Select 


Data 
Output 








2125A FAMILY 
WRITE ENABLE TO HIGH-Z DELAY PROPAGATION DELAY FROM CHIP SELECT TO HIGH-Z 
Write 
Enable Chip 
Select 
Data , Data sei 
Output "O" Level O5V Hi-Z Output 0"' Leve O5V 
“1” Level “1° Level 
: 
Data : Data V0.5 V Hi-Z 
Output 0.5 Vv ‘ont ‘es tm al Z Output oe oe ow ow oe 


2-73 


(AA) MOTOROLA 


Product Preview 


1024 x 1 STATIC RAM 


MOS 


(N-CHANNEL, SILICON-GATE) 


1024-BIT STATIC 


The MCM2115H and MCM2125H families are high-speed, 1024 words RANDOM ACCESS 
by one-bit, random-access memories fabricated using HMOS, high- MEMORY 
performance N-channel silicon-gate technology. Both open collector 
(MCM2115H) and three-state output (MCM2125H) are available. The 
devices use fully static circuitry throughout and require no clocks or 
refreshing to operate. Data out has the same polarity as the input data. 

Access times are fully compatible wih the industry-produced 1K 
Bipolar RAMs, yet offer up to 50% reduction in power.over their Bipolar 
equivalents. 

All inputs and outputs are directly TTL compatible. A separate chip 
select allows easy selection of an individual device when outputs are 
OR-tied. 

Organized as 1024 Words of 1 Bit 





| C SUFFIX 
Single +5 V Operation FRIT-SEAL 


e 
@ Maximum Access Time of 20 ns, 25 ns, 30 ns, and 35 ns Available CERAMIC PACKAGE 
eae CASE 620-06 
@ Low Operating Power Dissipation : 
@ Pin Compatible to 93415A (2115H) and 93425A (2125H) 
@ TTL Inputs and Outputs 
@ Uncommitted Collector (2115H) and Three-State (2125H) Output 
. PIN ASSIGNMENT 


BLOCK DIAGRAM 


Word Vcc=Pin 16 
Driver Vss=Pin 8 


Sense Amps C 
And ontro 


Write Onivers Logic 


PIN NAMES 


Address Address 
Decoder Decoder Data Input 
Data Output 

Chip Select 
+5V Supply 


A0 Al A2 A3 A4 A5 A6 A7 AS AQ 


<<un100 
ay FS 10 9 P 


_ Write Enable 
TRUTH TABLE 


Output Output 
2115H Family 2125H Family Motorola reserves the right to make changes to 
any product herein to improve reliability, func- 


Q 
Not Selected tion or design. Motorola does not assume any 
High Z liability arising out of the application or use of 
High Z Write "1" any product or circuit described herein; neither 
PH | HT —HighZ2—— {Write does tt convey any license under its patent rights 
pH | xX | Ddatadur | Datadut | Read nor the rights of others. 





NP321/11-80 
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(A) MOTOROLA 


4096-BIT STATIC RANDOM ACCESS MEMORY 


The MCM2147 is a 4096-bit static random access memory 
organized as 4096 words by 1-bit using Motorola’s N-channel silicon- 
gate MOS technology. It uses a design approach which provides the 
simple timing features associated with fully static memories and 
the reduced standby power associated with semi-static and dynamic 


MCM2147 


MOS 


(N-CHANNEL, SILICON-GATE) 


4096-BIT STATIC 
RANDOM ACCESS 


memories: This means low standby power without the need for 


clocks, nor reduced data rates due to cycle times that exceed access MEMORY 
times. 
E controls the power-down feature. It is not a clock but rather 
a chip select that affects power consumption. In less than a cycle C SUFFIX 
time after E goes high, deselect mode, the part automatically reduces FRIT-SEAL 


CERAMIC PACKAGE 
also available 


its power requirements and remains in this low-power standby mode 

as long as E remains high. This feature results in system power 

savings as great as 85% in larger systems, where most devices are 

‘ deselected. The automatic power-down feature causes no perfor- 
mance deg; adation. 

The MCM2147 is in an 18 pin dual in-line package with the 





industry standard pinout. It is TTL compatible in all respects. The P SUFFIX 
data out has the same polarity as the input data. A data input and PLASTIC PACKAGE 
a separate three-state output provide flexibility and allow easy CASE 707-02 
OR-ties. 


@ Fully Static Memory — No Clock or Timing Strobe Required 
Single +5 V Supply 

High Density 18 Pin Package 

Automatic Power-Down 

Directly TTL Compatible—All Inputs and Outputs 

Separate Data Input and Output 

Three-State Output 


Access Time — MCM2147-55 = 55 ns max 
MCM2147-70 = 70 ns max 
MCM2147-85 = 85 ns max 
MCM2147-100 = 100 ns max 


PIN ASSIGNMENT 


——~ 


BLOCK DIAGRAM 


Memory Array ,..Address Input 
64 Row Ww ..Wnite Enable 

64 Columns Chip Enable 
Data Input 

Data Output 

Power (+5 V) 

ee ee ed Ground 


Column 1t/O Circuits 


Column Select 


IN LX ZN LZNLZN “05 TRUTH TABLE 
otSelected | HighZ | Standby | 


[Bate Our | Active | 





A3 A4 AS AQ AINATI 





DS9821/ 10-80 
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MCM2147 


ABSOLUTE MAXIMUM RATINGS (See Note) 


This device contains circuitry to protect the 
-10 to +85 inputs against damage due to high static voltages 
-0.5 to +7.0 or electric fields; however, it is advised that 


normal precautions be taken to avoid applica- 


tion of any voltage higher than maximum rated 


i ee voltages to this high-impedance circuit. 


0 to +70 


-65 to + 150 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time could 
affect device reliability. 





DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED OPERATING CONDITIONS 
Parameter 


Supply Voltage 


Logic 1 Voltage, All Inputs 
Logic 0 Voltage, All Inputs 





DC CHARACTERISTICS 


on 
Parameter min [ tye | Max | Min [ Typ [Max | Min | Typ [ Max | Min | Typ | Max | 


ia np a a a 
(All Input Pins, Vin = 0 to 5.5 V) 
Output Leakage Current lOL 0.1 0.1 uA 
(E = 2.0 V, Vout = 0 to 5.5 V) 
Power Supply Current lcc1 170 130 
ht tt take bet he tek 


Power Supply Current 


(E = Vii. Outputs Open, Ta= 


sels Current 
eee 


Output Low Voltage 

(lou = 8.0 mA) 
Output High Voltage 2.4 
sate ——po 


Typical values are for Ta = 25°C and Vcc = +5.0 V. 





CAPACITANCE FIGURE 1 ~ OUTPUT LOAD 
(f = 1.0 MHz, Ty = 25°C, periodically sampled rather than 100% tested.) Vcc 


Input Capacitance (Vj, =0 V) ae ee 












510 
Output Capacitance (Voy; = 0 V) 
Q 
Capacitance measured with a Boonton Meter or effective capacitance calculated 30 pF 
F lat 300 (Including 
from the equation: C = av" scope and jig) 
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MCM2147 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted) 


input Pulse Levels...............0.... ccc eee eee ee ee 0 Volt to 3.5 Volts Input and Output Timing Levels......................: cece eee ees 1.5 Volts 
Input Rise and Fall Times...............0.... cece ee cecneneeeeeeeen ene 10 ns OUutQUU OSGi trcset dee ener teense adogeiieeteae ts See Figure 1 


READ, WRITE CYCLES 


Address Valid to Address Don't Care 
Chip Enable Low to Chip Enable High 
Address Valid to Output Valid (Access) 


Chip Enable Low to Output Valid (Access) ee 


Address Valid to Output !nvalid 


Chip Enable Low to Output Invalid 


Chip Enable High to Output High Z 
Chip Selection to Power-Up Time 


Chip Deselection to Power-Down Time er pe ne Ge 


Address Valid to Chip Enable Low ; 
(Address Setup) AVEL 


ip Enable Low to Write H 
Address Valid to Write = 
Aadrese Valid to wile Low (paces Setup! 


Write Low to Output High Z 
Write High to Output Valid 


*tELQV1 is access from chip enable when the 2147 is deselected for at least 55 ns prior to this cycle. te, Qy2 is access from chip enable for 
Ons < deselect time < 55 ns. If deselect time = 0 ns, then te_aqy = tavav. 





TIMING PARAMETER ABBREVIATIONS TIMING LIMITS 
tx x X xX The table of timing values shows either a minimum or 
signal name from which interval is defined me a maximum limit for each parameter. Input requirements 
transition direction for first signal are specified from the external system point of view. 
signal name to which interval is defined Thus, address setup time is shown as a minimum since the 
transition direction for second signal system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
The transition definitions used in this data sheet are: responses from the memory are specified from the device 
H = transition to high point of view. Thus, the access time is shown as a maxi- 
L = transition to low mum since the device never provides data later than 

V = transition to valid that time. 


X = transition to invalid or don’t care 
2 = transition to off (high impedance) 
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MCM2147 


READ CYCLE TIMING 1 


(E Held Low) 


ADDRESS 


Q (Data out) 


READ CYCLE TIMING 2 


m| 


Q (Data out) 


Vec 
Supply 
Current 


WRITE CYCLE TIMING 


ADORESS 


D (Data in) 


Q (Data out) 


tTAVEL 


NOTE: Wis high for Read Cycles. 





Waveform 
Symbol 


Address Valid 


tELEH 


KARR Sats oases nae GRRE) 


WAVEFORMS 


input 
MUST BE 
VALID 


CHANGE 
FROMH TOL 


‘CHANGE 
FROM LTOH 


DON'T CARE: 


ANY CHANGE 
PERMITTED 
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Output 


WILL BE 
VALID 


WILL CHANGE 
FROM H TOL 


WILL CHANGE 
FROMLTOH 


CHANGING: 
STATE 
UNKNOWN 


HIGH 
IMPEDANCE 





Data Valid 





'WHDX 
Vv 
AX v, 
WHQV 


. VOH 


Oata out = Data in 





Vin 
Vit 


Vi 
Vie 









MCM2147 


DEVICE DESCRIPTION 


The MCM2147 is produced with a high-performance 
MOS technology which combines on-chip substrate bias 
generation with device scaling to achieve high speed. 
The speed-power product of this process is about four 
times better than earlier MOS processes. 

This gives the MCM2147 its high speed, low power and 
ease-of-use. The low-power standby feature is controlled 
with the E input. E is not a clock and does not have to 
be cycled. This allows the user to tie E directly to system 
addresses and use the line as part of the normal decoding 
logic. Whenever the MCM2147 is deseiected, it auto- 
matically reduces its power requirements. 


SYSTEM POWER SAVINGS 


The automatic power-down feature adds up to signi- 
ficant system power savings. Unselected devices draw low 


_ Standby power and only the active devices draw active 


power. Thus the average power consumed by a device 
declines as the system size increases, asymptotically 
approaching the standby power level as shown in Figure 2. 

The automatic power-down feature is obtained without 


: _any performance degradation, since access time from chip 
ren , » . . 
" enable is < access time from address valid. Also the fully 


Poss 
», 


|. requires careful decoupling. 


ee 


a 


i 


BRE. 


&? 


vt 


a 
vO.. 


t 


slates Asa ae Cd 


Kk FR 


C ast 


ce 
say 





Static design gives access time equal cycle time so multiple 
read or write operations are possible during a single select 
period. The resultant data rates are 14.3 MHz and 18 MHz 
for the MCM2147-70 and MCM2147-55 respectively. 


DECOUPLING AND BOARD LAYOUT 
CONSIDERATIONS 


The power switching characteristic of the MCM2147 
It is recommended that a 
0.1 uF to 0.3 uF ceramic capacitor be used on every 
other device, with a 22 uF to 47 uF bulk electrolytic 
decoupler every 16 devices. The actual values to be used 
will depend on board layout, trace widths and duty cycle. 

Power supply gridding is recommended for PC board 


‘fayout. A very satisfactory grid can be deveioped on 


a two-layer board with vertical traces or one side and 
horizontal traces on the other, as showr in Figure 3. 


. If fast drivers are used, terminations are recommended 


On input signal lines to the MCM2147 because significant 
reflections are possible when driving their high impedance 
inputs. Terminations may be required to match the 
impedance of the line to the driver. 
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FIGURE 2 — AVERAGE DEVICE DISSIPATION 
versus MEMORY SIZE 


\ 


100% Duty Cycle 


SYSTEM AVERAGE DEVICE POWER 





4¥ 8K 16K " 32K 64K 
MEMORY SIZE IN WORDS 


FIGURE 3 — PC LAYOUT 
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yh 


ANT 





Uh 


10 


(AA) en een MCM2147H 


| Product Preview | 


MOS 


(N-CHANNEL, SILICON-GATE) 





























4096-BIT STATIC RANDOM ACCESS MEMORY 


The MCM2147H is a 4096-bit static random access memory organized 
as 4096 words by 1-bit using Motorola's high-performance N-channel 
silicon-gate MOS technology (HMOS). It uses a design approach which 
provides the simple timing features associated with fully static 
memories and the reduced standby power associated with semi-static 
and dynamic memories. This means low standby power without the 
need for clocks, nor reduced data rates due to cycle times that exceed 
access times. 

E controls the power-down feature. It is not a clock but rather a chip 
select that affects power consumption. In less than a cycle time after E 
goes high, deselect mode, the part automatically reduces its power re- 
quirements and remains in this low-power standby mode as long as E 
remains high. This feature results in system power Savings as great as 
85% in larger systems, where most devices are deselected. The 

_ automatic power-down feature causes no performance degradation. 

The MCM2147H is in an 18 pin dual in-line package with the industry 
Standard pinout. It is TTL compatible in all respects. The data out has 
the same polarity as the input data. A data input and a separate three- 
State output provide flexibility and allow easy OR-ties. 

Fully Static Memory — No Clock or Timing Strobe Required 
HMOS Technology 

Single +5 V Supply 

High Density 18 Pin Package 

Automatic Power-Down 

Directly TTL Compatible — Al! Inputs and Outputs 
Separate Data Input and Output 

Three-State Output 

Access Time 

MCM2147H-35 = 35 ns Max 

MCM2147H-45 = 45 ns Max 

MCM2147H-55 = 55 ns Max 


4096-BIT STATIC 
RANDOM ACCESS 
MEMORY 





C SUFFIX 
FRIT-SEAL 
CERAMIC PACKAGE 
CASE 726-02 





PIN ASSIGNMENT 


Address Irput 
Write Enable 
Chip Enable 
Data input | 
Data Output 
Power (45 V) 
Ground 


BLOCK DIAGRAM 


VsSs 






A2 (> aaa : Memory Array 
64 Row 


64 Columns 









Not Selected High Z Standby 
Write High Z Active 
Data Out Active 


Column 1/O Circuits 


Colurnn Select 


A3 A4 AS AYAIOATI 


Motorola reserves the rignt to make changes to 
any product herein to improve reliability, func- 
tion or design Motorola does not assume any 
lability arising out of the application or use of 
any product or circuit described herein; neither 
does it convey any license under its patent nghts 
nor the nghts of others 
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(AA) MOTOROLA 


Advance Information 


4096-BIT STATIC RANDOM ACCESS MEMORY 


MOS 


(N-CHANNEL, SILICON-GATE) 


The MCM2148 ts a 4096-bit random access memory fabricated using 
HMOS, high performance MOS technology. For ease of use, the device 
operates from a single power supply, is directly compatible with TTL 
and requires no clocks or refreshing because of fully static aperation. 
Data access Is particularly simple, since address setup times are not re- 
quired. The output data has the same polarity as thé input data. 

The MCM2148 is designed for memory applications where simple in- 
terfacing is the design objective. The MCM2148 is assembled in 18-pin 
dual-in-line packages with the industry standard pin-out. A separate 
chip select (E) lead allows easy selection of an individual package when 
the three-state outputs are OR-tied. 

@ 1024 Words by 4-Bit Organization 

@ HMOS Technology 

@ Industry Standard 18-Pin Configuration 
® Single +5 Voit Supply 

@ No Clock or Timing Strobe Required 

@ Maximum Access Time 


70 ns MCM2148-70 
85 ns MCM2148-85 


@ Power Dissipation 
140 mA Maximum (Active) 
30 mA Maximum (Standby) 


@ Fully TTL/DTL Compatible 


4096-BIT STATIC 
RANDOM ACCESS 
MEMORY 





C SUFFIX 
FRIT-SEAL PACKAGE 
CASE 726 


L SUFFIX 
CERAMIC PACKAGE 
CASE 680 


PIN ASSIGNMENT 


@® Common Data Input and Output 
@ Three-State Outputs for OR-Ties 


@ Automatic Power Down 


BLOCK DIAGRAM 
Vcc=Pin 18 
Vss=Pin9 


Memory Array 
64 Rows 
64 Columns 


Select 


Input 
Data 
Control 


Address Input 
Write Enable 

Chip Select 

Data Input/Output 
Power (+5 V) 


AO Al A2 A3 





ADI861/9-80 
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MCM2148 


ABSOLUTE MAXIMUM RATINGS (See Note! | 
| Rating | Value | Unit_|. 


Voltage on Any Pin With Respect to Vss -~3.5to +7.0 
DC Output Current 
iJ 









This device contains circuitry to protect 
the inputs against damage due to high 
Static voltages or electric fields; however, 


it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 


Power Dissipation p2 | Watt_| 


Operating Temperature Range 
Storage Temperature Range 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. : 





DOC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature ranges uniess otherwise noted.) 


RECOMMENDED DC OPERATING CONDITIONS 
Parameter 


Supply Voltage 





Logic 1 Voltage, All Inputs 
Logic 0 Voltage, All Inputs 





DC CHARACTERISTICS 


Parameter 

Input Load Current (All Input Pins, Vin =0 to 5.5 V, Vcc = Max) 
Output Leakage Current (E= Vin, Voc = Max, Voyt =0 to 4.5 V) 
Output Low Voltage (lo, =8 mA) 

Output High Voltage (loH = — 2.0 mA) 





Power Supply Current (Vj, =5.5,IDQ=0 mA, Ta =25°C, E= Viv) 


Standby Current (Vcc = Min to Max, E=ViH) 
Peak Power on Current (Vcc =0 to Vcc Min, E=ViH min)” 


Output Short Circuit Current (Vout= GND to Vcc) 
*A pullup resistor to Vcc on the E input is required to keep the device deselected, otherwise, power-on current approaches ICC. 


CAPACITANCE (f= 1.0 MHz. Ta = 25°C, periodically sampled rather than 100% tested.) 


Characteristic Symbol 


Input Capacitance (Vi, =0 V) . 
Output Capacitance (Voy; =0 V) 





FIGURE 1 FIGURE 2 
+5V +5V 
5102 5102 
Q Q 
330 9 30 pF 330 2 5 pF 


(Including scope and jig) 
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MCM2148 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted ) 


Input Pulse Levels...............0..00..0.:ccceeeeeeceees 0 Volt to 3.0 Volts Input and Output Timing Levels. ———.... 1.5 Volts 
-Input Rise and Fall Times........0. 0.0 10 ns OUIPUELOSG: eccrine: Gera 'es ... See Figure 1 


- 148- 
Pars 


Address Valid to Address Don’t Care (Cycle Time if E= Vi) tAVAX 






Address Valid to Output Valid (Address Access Time) tavav | -_| 
Address Valid to Output Undefined tAVaQX fF 5 | | po | 
_| Chip Enable Low to Chip Enable High (Cycle Time) teen [| 70} - | = 
Chip Enable Low to Output Undefined tELQX | 2] - | | = fons | 
0 8 





Chip Enable Low to Output Valid (Chip Select Access Time) He 


[chip Setecton wo Poweup Time 
— 






[Chip Deseiecion to Powerdown Time SSCSC~C~SC~C~S~S~SCS 

LW 

[Address Vatd io Wie Low (Addiess Setup] SSCS tw 
Pasr 


Write High to Address Don't Care IWHAX 5 


a 

fe 

be LO LO Gress Domes La 
Write Low to Write High (Write Pulse Width) 'WLWH | 50] = | 
Beal 

ieee 













Data Valid to Write High (DVWH 
Write High to Data Don’t Care tWHDX 










Write Low to Output High 2 
Write High to Output Active 


NOTES: 
1. Chip deselected for greater than 55 ns prior to E transition low. 


2. Chip deselected for a finite time that is less than 55 ns prior to E transition low. (If the deselect time is O ns, ‘the chip is by definition 
selected and access occurs according to Read Cycle 1.) 

W is high for read cycles. 

Device is continuously selected, E=Vj,. 

Addresses-valid prior to or coincident with E transition low. 

Transition ts measured + 500 mV from high impedance with the load tn Figure 2. This parameter :s sampled and not 100% tested. 






Sr OY. 


READ CYCLE TIMING 1 (3, 4) 
(E HELD LOW, W HELD HIGH) 










TOM MMe 
ROO 
ORO 


CN LN NS xX 







Address 




















Previaus Data Valid Data Valid 





Q (Data Out) 


READ CYCLE TIMING 2 (3, 5) 


(W HELD HIGH) 
Address x : x Address Valid 
——— lELEH 
E 
ET ant i 
High-Z OPS SC High-Z 
Q (Data Out) COS ee Data Valid : 
xXx«K «xX 
tPy tPD 
Operating , : 
Current 
Standby 
Current 


MCM2148 


_WRITE CYCLE 1 
(W CONTROLLED) 






tAVAX 
Add CD Address Valid OX 
ae OY rake 
'ELWH 
JANUS UP IEI MGA 
IN k Z. Ze 
tAVWH a 
TAVWL tWHAX 
SA WLWH 
twHpx'4) 


W 


D (Data In) Coe 


\/ 
Data Valid CLS : 
| 46 
twaz"9) ‘eyo! 
High Impedance aa | 
Q (Data Out) Data Undefined 


NOTE: 
1. If E goes high simultaneously with W high, the output remains in a high-impedance state. 


2. tWHAX is measured from the earlier of S or W going high to the end of the write cycle. 
3. During this period, OQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 
4. If Sislow during this period, the DQ pins are in the output state. Then the data input signals of opposite phase to the outputs must not 
- be applied to them. 
"5. Qis the same phase of write data of this write cycle. 


WRITE CYCLE 2 
(E CONTROLLED) 


TAVAX 
SKM C205 
Address SCX) | S50 
SKY Address Valid RWRKHK 
E 
TAVWH (2) 
t 
tWLWH WHAX 
SS LYLLLL LLL 
tDVWH tWHDX 
RL D505 5556525525505 259505250552 B55 252552525052 
D (Data In) KSB KOK RRR Data Valid RRR REST 
POOR OOO RS ODD QOD KISSD OS CORR ROD 


High Impedance 
Q (Data Out) 





(@®) moronota 


° 


; Product Preview 
| | MOS 


(N-CHANNEL, SILICON GATE) 


4096-BIT STATIC RANDOM ACCESS MEMORY 


The MCM2149 is a 4096-bit random access memory fabricated using 4096-BIT STATIC 
HMOS, high performance MOS technology. For ease of use, the device RANDOM ACCESS 


MEMORY 


operates from a single power supply, is directly compatible with TTL 
and requires no clocks or refreshing because of fully static operation. 
Data access is particularly simple, since address setup times are not re- 
quired. The output data has the same polarity as the input data. 

The MCM2149 is designed for memory applications where simple in- 
terfacing is the design objective. The MCM2149 is assembled in 18-pin 
dual-in-line packages with the industry standard pin-out. A separate 
chip select (S) lead allows easy selection of an individual package when 
the three-state outputs are OR-tied. 


@ 1024 Words by 4-Bit Organization C SUFFIX 

@ HMOS Technology Bit alee es 
@ Industry Standard 18-Pin Configuration 
@ Single +5 Volt Supply 

@ No Clock or Timing Strobe Required 


@ Maximum Access Time 
MCM2149-70= 70 ns Max. 


MCM2149-85 = 85 ns Max. L SUFFIX 

@ Chip Select Access Time CERAMIC PACKAGE 
MCM2149-70= 30 ns Max. CASE 680-06 
MCM2149-85 = 35 ns Max. 

@ Power Dissipation — 140 mA Maximum (Active) 

@ Fully TTL Compatible 

@ Common Data Input and Output PIN ASSIGNMENT 





@ Three-State Outputs for OR-Ties 
@ Automatic Power Down Version Available — MCM2148 


BLOCK DIAGRAM 
Vcc=Pin 18 
Vss=Pin9 


Memory Array 
64 Rows 
64 Columns 


Select 


Address Input 

_..Write Enable 

SS 8 Chip Select 

= Column |/O Circuits - e _..Data Input/Output 
Power (+5 V) 

Ground 


Motorola reserves the right to make changes to 
any product herein to improve reliability, func- 
tion or design. Motorola does not assume any 
liability arising out of the application or use of 
any product or circuit described herein; neither 
does it convey any license under its patent rights 
nor the rights of others. 
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(AA) MOTOROLA MCM2167 


| Product Preview 


MOS 


16,384-BIT STATIC RANDOM ACCESS MEMORY (N-CHANNEL, SILICON-GATE) 
The MCM2167 is a 16,384-bit static random access memory orga- 16,384-BIT STATIC 
nized as 16,384 words by 1-bit using Motorola’s N-channel silicon-gate RANDOM ACCESS 


MOS technology. It uses a design approach which provides the simple MEMORY 
timing features associated with fully static memories and the reduced 
standby power associated with semi-static and dynamic memories. This 
means low standby power without the need for clocks, nor reduced 
data rates due to cycle times that exceed access times. . 

E controls the power-down feature. It is not a clock but rather a chip 
select that affects power consumption. In less than a cycle time after E 
goes high, deselect mode, the part automatically reduces its power re- 
quirements and remains in this low-power standby mode as long as E 
remains high. This feature results in sytem power Savings as great as 
85% in larger systems, where most devices are deselected. The isa 
automatic power-down feature causes no performance degradation. reyy | | L SUFFIX 

The MCM2167 is in a 20 pin dual in-line package with the industry ." CERAMIC PACKAGE 
standard pinout. It is TTL compatible in all respects. The data out has CASE 729-02 
the same polarity as the input data. A data input and a separate three- 
state output provide flexibility and allow easy OR-ties. 


@ Fully Static Memory — No Clock or Timing Strobe Required 
@ Single +5 V Suppfy 

@ High Density 20 Pin Package 

@ Automatic Power-Down 

@ Directly TTL Compatible — All Inputs and Three-State Output 
@ Separate Data Input and Output 


@ Access Time 
MCM2167-55 — 55 ns max 
MCM2167-70 — 70 ns max 
MCM2167-85 — 85 ns max 
MCM2167-100 — 100 ns max 





BLOCK DIAGRAM 


Vcc= Pin 20 
Vss=Pin 10 
Address Input 


Write Enable 
Memory Array 


128 Rows 
128 Columns 





ee ee 
cam Column 1/O Circuits p= TRUTH TABLE 


Column Select 


Bi Jd | ee 
AGP AGP A. 


[S| |ZX 


Data Out 


_ 9 
W A5 AG AT AB AQ AIOAI3 
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(A) MOTOROLA 


Product Preview | 





2048 x 8-BIT STATIC RANDOM ACCESS MEMORY 


























The MCM4016 is a 16,384-bit static Random Access Memory organiz- 
ed as 2048 words by 8-bits, fabricated using Motorola’s high- 
performance silicon-gate metal oxide semiconductor (HMOS) 
technology. Its static design means that no refresh clocking circuitry is 
needed and timing requirements are simplified. Access time is equal to 
cycle time. 

A chip select control is provided for controlling the flow of data in and 
data out, and an output enable function is provided which eliminates 
the need for external bus buffers. . 

The MCM4016 is in a 24-pin dual-in-line package with the industry 
standard pinout and is pinout compatible with the industry standard 
16K EPROM and 16K mask programmable ROM. 

@ 2048 Words by 8-Bits Organization 
@ HMOS Technology ~ 
@ Single +5 V Supply 
@ Fully Static: No Clock or Timing Strobe Required 
@ Low Power Dissipation — 
35 mW Typical (Standby) 
400 mW Typical (Active) 
@ Maximum Access Time: MCM4016-20 — 200 ns 
@ Fully TTL Compatible 
@ Pinout Compatible with Industry Standard 2716 16K EPROM and 
Mask Programmable ROM 
@ Output Enable (G) Eliminates Need for External Bus Buffers 


BLOCK DIAGRAM 


Pin 24=Vcc 
Pin 12=Vss 


Row Memory Matrix 
Decoder 128 x 128 


ead Column 1/0 


Colurnn Decoder 


Input 
Data 
Control 


Control 
Logic 
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MOS 


(N-CHANNEL, SILICON-GATE) 


2048 x 8 BIT STATIC 
RANDOM ACCESS MEMORY 


L SUFFIX 
CERAMIC PACKAGE 
CASE 716 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 623 


PIN ASSIGNMENTS 


Address Input 
Data Input/Output 
Output Enable 
Chip Select 

Write Enable 
Power (+5 V) 
Ground 





Motorola reserves the right to make changes to 
any product herein to improve reliability, func- 
tion or design. Motorola does not assume any 
liability arising out of the application or use of 
any product or circuit described herein; neither 
does it convey any license under its patent rights 
nor the rights of others. 
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| MoMe641 
(AA) aac a  MCM66L41 


| Advance Information 


4096-BIT STATIC RANDOM ACCESS MEMORIES 


MOS 


(N-CHANNEL, SILICON-GATE) 


The MCM6641 series 4096 x 1-bit Random Access Memory is 
fabricated with high density, high reliability N-channel silicon-gate 4096-BIT STATIC 


technology. For ease of use, the device operates from a single 5-volt RANDOM ACCESS MEMORIES 
power supply, is directly compatible with TTL and OTL, and requires no 
clocks or refreshing because of fully static operation. The fully static 
operation allows chip selects to be tied low, further simplifying system 
timing. Data access is particularly simple, since address setup times are 
not required. The output data has the same polarity as the data input. 
The MCM6641 is designed for memory applications where simple in- 
terfacing is the design objective, and is assembled in 18-pin dual-in-line 
packages with the industry standard pin-outs. 
@ Single + 10% +5 V Supply Scan a RG 
@ Fully Static Operation — No Clock, Timing Strobe, Pre-Charge, or CASE 707-01 
Refresh Required 
Industry Standard 18-Pin Configuration 
Fully TTL Compatible a 
Common Data Input and Output Capability P SUFFIX 
Three-State Outputs for OR-Tie Capability PLASTIC PACKAGE 


Power Dissipation MCM6641 Less Than 550 mW (Maximum) CASE 707-02 
MCME66L41 Less Than 385 mW (Maximum) 


Standby Power Dissipation Less Than 125 mW (Typical) PIN ASSIGNMENT 
Plug-In Replacement For TMS4044 





MAXIMUM ACCESS TIME/MINIMUM CYCLE TIME 


MCM6641-20 MCM6641-30- 
MCM66L41-20 MCM66L41-30 
MCM6641-25 ,; MCM6641-45 

MCM66L41-25 MCM66L41-45 


300 ns 


450 ns 


BLOCK DIAGRAM 


AO —a——Vss 

Al ; 

A2 Memory Array |“&——Vcc 
GA Baus ee Data Output 

AB Select Bi Colne ; Chip Select 

A? - Power Supply (+5 V) 

A6 


Output 
Data Input 1/0 Circuits Control ie 
Vata 


Input 
Column Select Buffer Output 


Data 


Control : i f i 
RARE | a 
: 
uit tlata 
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MCM6641eMCM66L41 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating [Value [Unit 

Temperature Under Bias 
Voltage on Any Pin With Respect to Vss 
DC Output Current a ae a 
| Watt 


This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 


normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high-impedance circuit. 





Power Dissipation ae ee 
Operating Temperature Range 
Storage Temperature Range -65 to +150 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time could 
affect device reliability. 





DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS 


Parameter Symbol | Min | Typ | Max | Unit | 
Supply Voltage é 
Vv 





Logic 1 Voltage, All Inputs : 


o | - | 60 | 
Logic 0 Voltage, All Inputs Vic [-0.5| - | 08 | 


OC CHARACTERISTICS 
Parameter 


Input Load Current (All Input Pins, Vin =0 to 5.5 V) 

Output Leakage Current (CS =2.4 V, Vin =0.4 to Vcc) 
Power Supply Current (Vcc =5.5 V, lonyt =O MA, Ta =0°C) 
Output Low Voltage, lo, =2.1 mA 

Output High Voltage, oH = 1.0 mA 

Output Short Circuit Current 





“Duration not to exceed 30 seconds. 


CAPACITANCE (f= 1.0 MHz, Ta =25°C, Vcc =5.0 V, periodically sampled rather than 100% tested) 


____ Characteristic 
Input Capacitance (Vj, =0 V) 


Output Capacitance (Vo y;=0 V) 





Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = 1d;/AV. 


STANDBY OPERATION . 
(Typical Supply Values) 


MCMEGaI 225 mi 


(eee a Ce (Ri OI cei I eee 
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MCM6641e¢MCM66L41 


AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


Input Pulse Levels........0.00.0....0..cceccecceceeeeee es 0.8 Voit to 2.0 Volts Input and Output Timing Levels................ eee 1.5 Volts 
Input Rise and Fall Times......... .......... epee rv at Cee teed ere 10 ns Output Load: ....dissseeer ins ede 1 TTL Gate and C; = 100 pF 


READ (NOTE 1), WRITE (NOTE 2) CYCLES 






MCM66L41-20 | MCM66L41-25 | MCM66L 41-30 | MCM66L41-45 
| Min | Max | Min { Max | Min | Mex | Min | Max | 
re i eee ee ee 
ese ROO i are) Pe 260 fh. see | 8008 If ee 80: | 
ee Ee ee ee ee ee 
zoe ae eS ee ee eel 
ee ocd See Le I Ae 
nee oon ee ee ee 
pao pees ie Bae ee al 
ee Lae Ce eae i 
os aes Ora fe ee ea 
(ee boss ees ECS Ae 
asl aes BL eae ee 
Paes ee) Ee Ga ae 





READ CYCLE TIMING 
(W HELD. HIGH) 








% 


NILLLLLLLLLLLL 


SS 


SA AANA t// 


toTo 


a 
x 


a TOHA 
ry \ \A I\J 


NOTES: 2 ao4 
1. A Read occurs during the overlap of a low S and a high W. 
2. A Write occurs during the overlap of a low S anda low W. 
3. If the S low transition occurs simultaneously with the W low transition, the output buffers remain in a high-impedance state. 
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MCM6641eMCM66L41 


WRITE CYCLE TIMING (Note 3) 


AA AAAS LLLILIALLLLLLLL LLL: 


toTw 






| 


=| 


Dour MYDD D DDD 
(TIT T TTT 





tOH 





tow 


ee 
\ 4 















YF WAAR AAAS\\\//VS\\ JA / 
MY YY 


Din 





U/I[\A/\/A/VYPAANMAA AAA AAA/SNA 
QO ORK ANG 
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HCHGBIO 


(A) mororoLA 


128 X 8-BIT STATIC RANDOM ACCESS MEMORY 


(NCHANNEL, SILICON-GATE) 


128 X 8-BIT STATIC 
RANDOM ACCESS 
MEMORY 


The MCM6810 is a byte-organized memory designed for use it, 
bus-organized systems. It is fabricated with N-channel silicon-gate 
‘technology. For ease of use, the device operates from a single power 
supply, has compatibility with TTL and OTL, and needs no 
clocks or refreshing because of static operation. 

The memory is compatible with the M68UU0 Microcomputer 
Family, providing random storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. 


Organized as 128 Bytes of 8 Bits 
Static Operation 
Bidirectional Three-State Data Input/Output 


P SUFFIX 
PLASTIC PACKAGE 
CASE 709-02 


Six Chip Select Inputs (Four Active Low, Two Active High) 
Single 5-Volt Power Supply 
TTL Compatible 
Maximum Access Time = 450 ns —- MCM6810 
360 ns — MCM68A10 
250 ns — MCM68B10 


L SUFFIX 
CERAMIC PACKAGE 
CASE 716-06 


PIN ASSIGNMENT 





ORDERING INFORMATION 


| Speed =| Device | Temperature Range _| 


1.0 MHz MC6810P, L 0 to 70°C 
MC6810CP, CL -40 to +85°C 
MIL-STD-883B MC6810BJCS -55 to +125°C 
MIL-STD-883C MC6810CJCS 


1.5 MHz MC68A10P,'L 0 to +70°C 
MC68A10CP, CL -40 to +85°C 


2.0 MHz MC68B10P, L 0 to +70°C 





M6800 MICROCOMPUTER FAMILY 


MCM6810 — RANDOM ACCESS MEMORY 
BLOCK DIAGRAM 


BLOCK DIAGRAM 
MC6800 
Microprocessor 


Memory Bieta 
Read Only ‘ Matrix 


Buffers 
Memory. (128 X 8) 


MCM6810 
aa ee 
Access 


Memory 


Selection 
Interface and Control 
Adapter 
Interface 
Adapter Memory Address 


and Control 


Address Data 
Bus Bus 
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MCM6810e MCM68A10e MCM68B 10 


MAXIMUM RATINGS 


= + 
0.3 to +7.0 This device contams circuitry to protect 


Input Voltage . -0.3to +70 the inputs against damage due to high 
Operating Temperature Range static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
. this high impedance circuit. 

Storage Temperature Range 









Characteristic 
(Vin = 0 to §.25 V) 

ey EL 
(low = -205 vA) 
(to_ = 1.6 mA) 

Output Leakage Current (Three-State) ee me Ee 
(CS =0.8 V or CS = 2.0 V, Vout = 0.4 V to 2.4 V) 
(Vcc = 5.25 V, all other pins grounded) 1.5, 2.0 MHz 100 
Input Capacitance (An, R/W, CSp, CSy) Cin eee oe Se oe 


(Viq =0, Ta = 25°C, f = 1.0 MHz) 


Output Capacitance (D,) Cout a i 
(Vout = 9, Ta = 25°C, f=1.0MHz,CS®=0) 


RECOMMENDED DC OPERATING CONDITIONS 


Syme [win [wom [We [on 








































BLOCK DIAGRAM 





2 00 

AO 23 3 01 
Al 22 4 D2 
A2 21 Memory ; 
A320 ACaress Matrix Soe 4 

ODecode 
Ad 19 (128 x 8) = (Ce 
AS 18 8 D6 
AS 17 Qa 07 
cS5 15 
CS4 14 g 
ea Bs a 
eee ° Control 
CS2 12 ° 
cS1 11 Vec = Pin 24 

3nd = Pin 1 

cso 10 Se 16 Read/Write 


MCM6810eMCM68A10eMCM68B 10 


FIGURE 1 — AC TEST LOAD 


5.0 Vv 
Re = 2.5 k ; 
Test Point MMO06150 
or Equiv 
130 pF°* 11.7 k 
mMM07000 
or Equiv 


AC TEST CONDITIONS 


[Condition [value 
Finput Rise ana Fall Times] 20-ne | 










"includes Jig Capacitance 





AC OPERATING CONDITIONS AND CHARACTERISTICS 
READ CYCLE (Vcc = 5.0 V :5%, Vsg = 0, Ta = TL to Ty unless otherwise noted.) 


' MCM6810 MCM68A10 MCM68B10 
‘ Characteristic Symbol 












| Max_| 
ee Ne ef 
| Address Setup Time tw | 
PAdaressHoidTime Tt TO) 
PaaS Oo Tne ——————— “ego 

Read to Select Delay Time | tracs | Oo [| - | 


; Data Hold from Read 


Read Hold from Chip Select 


Min Min 
Read Cycle Time teyc(R) | 450 | 







ae a 
|_360 | - | 250 pms 
ee | ns 
ee ee | ns 
ae Bee Ee | ns 
es ee ee ne] 
ee ee ee [os 
es ae ee | ns 
a ee ee Ene 
ae a ote. 
oe ee ee peseee) 





READ CYCLE TIMING 


— teyc(R) 


tace 


ncorn ERR eee ok 





—| tacs 
RWW Lf 20N NULL 


tDHA 
toHR —— 


tRH 


‘ 
\ 
a 


tH 


CaaOu —_—_—_—_—_—— <a 4 ee 4 Data Valid i. 
: Note: CS and CS can be enabled for consecutive 


read cycles provided R/W remains at Vi44. 
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MCM6810e MCM68A 10e MCM68B10 


WRITE CYCLE (Vcc = 5.0 V 15%, Vsg = 0, Ta = TL to TH unless otherwise noted.) 


MCM6B10 MCM68A10 MCM68B10 
Characteristic Symbol 


Twin [Max [min [Max [Min [Max 
[ecyaetine id tevetw 80 | - oo | - | ao 
Assen seupTine —SC~‘“dRSC‘aSS SC OT | OP dP mh | 
PAsdessHolsTime ———SSSCSC~‘iSCitvW TOY | | - | Od 
LL NE AA NF Oe ew ae Lk 
a a AS 
[190_[ = [80 [=o 

OL A GE 

as PSRs Cee Colne DENS 












Input Hold Time . tH 
Write Hold Time from Chip Select | otwH 









WRITE CYCLE TIMING 


teyc(W) 


Address 


tas —<——_____—_ 





tcs TAH 


2.0 V SY?» ind 


‘wcs }~~<—— 


R/W 





Data !n ; CLLLLLLLLLLLLL 


Note: CS and CS can be enabled for consecutive write cycles 
provided R/W is strobed to Vj,4 before or coincident 
with the Address change and remains high for time tas. 


2-95 


MCM2532 
(AA) ne eee MCM25L32 


4096 x 8-BIT UV ERASABLE PROM MOS 


(N-CHANNEL, SILICON-GATE) 


4096 x 8-BIT 
UV ERASABLE PROM 


The MCM2532/25L32 is a 32,768-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogrammed 
periodically. The transparent window in the package allows the memory 
content to be erased with ultraviolet light. 

For ease of use, the device operates from a single power supply and 
has static power-down mode. Pin-for-pin compatible mask program- 
mable ROMs are available for large volume production runs of systems 
initially using the MCM2532. 


Single +5 V Power Supply 
Organized as 4096 Bytes of 8 Bits 
Automatic Power-Down Mode (Standby) 


®@ 

e 

: 3 C SUFFIX 
@ Fully Static Operation (No Clocks) 

e 

e 


FRIT-SEAL CERAMIC PACKAGE 


TTL Compatible During Both Read and Program CASE 623A-02 


Maximum Access Time = 450 ns MCM2532 
350 ns MCM2532-35 
250 ns MCM2532-25 


Pin Compatible with MCM68A332 Mask Programmable ROMs 


Low Power Version 
MCM25L32 Active — 50 mA Max 
Standby — 10 mA Max 
MCM25L32-25 Active — 70 mA 
Standby — 15 mA 


L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE — CASE 716 


PIN ASSIGNMENT 


20 J E/ Progr 


MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 
32K 


etnies Address 

. Data Input/Output 

Dual Function Enable 
{Power-Down/Program Pulse) 


*New Industry standard nomenclature 
MCM68A316E 


INDUSTRY STANDARD PINOUTS 





DS9816/4-80 
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MCM2532e MCM25L32 





Temperature Under Bias 
Operating Temperature Range 
Storage Temperature 


All Input/Output Voltages with 
Respect to Vss 


Vpp Supply Voltage with Respect to Vss 


ABSOLUTE MAXIMUM RATINGS 










Rating 






[Value | Unit _| 
°C 


-65to +125] °C | 











This device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voitages to this high- 
impedance circuit. 












NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 


MODE SELECTION 










E/ Progr 


AO-A1\ 


BLOCK DIAGRAM 


Ves[ Wu | 8v | Voc 
High 2 [Ves ven | vec 


Data Input/Output DQ0-DQ7 


Input/Output Buffers 


Control 
Logic 


Y 
Decoder 
















Y Gating 


Memory 
Matrix 


(256 x 128) 
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Pin Number 
9-11, 

i317 | 12 | _2 21 24 
pq «| Vss | &/Progr Vpp | Vcc 
PrighZ [Vss 

5V 

PP 

L 5V 

H 













| HignhZ |Vss | Vin | 5 V_ | Vcc 


Pulsed , 
[Dean | vss Vin to Vis | PPR | TCE 


FIGURE 1 — AC TEST LOAD 


Test Point 


*100 pF MMD6150 
or Equiv. 
MMD7000 
or Equiv. 


“Includes Jig Capacitance 


MCM2532eMCM25L32 


CAPACITANCE (f= 1.0 MHz, Ta =25°C, periodically sampled rather than 100% tested.) 
















Characteristic [Symbol | Typ | Max | Unit | 
Input Capacitance (Vi, =0 V) | Cin_| 4.0] 6.0 | pF | 
Output Capacitance (V_5,,;=0 V) | Cour | 8.0 { 12 | pF | 








Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= !A;/AV. 


OC OPERATING CONDITIONS AND CHARACTERISTICS 
(Fully operating voltage and temperature range unless otherwise noted) 


RECOMMENDED OC OPERATING CONDITIONS 


Supply Valtage* MCM26L32/ MCM2532 
MCM2532-35/ MCM2532-25 


MCM26L32-35/ MCM25L32-25 


input High Voltage : TVW | 22 | — [Vcc+10| vac] 


Input Low Voltage 





RECOMMENDED DC OPERATING CHARACTERISTICS 


"ane Cs 


Address and E Input Sink Current Vin=5.25 V 
Output Leakage Current Vout = 5.25 V 


| to | 
Vcc Supply Current® (Standby) MCM2532 | e=vin | tcct | 
MCM2532-36] © = VIH Icc1 


Vcc Standby Current® (Standby) MCM2532-25 E=Vin ICC1 


| — | 

es 

Vcc Supply Current® (Active) MCM2532 | eevn | tece | - | 
M 39.36 E=ViL Icc2 

| — | 

2.4 | 














E=Vit 
[Output High Voltage —Cs—~“C*sCSC*i*r*dCQ = — 400 AT] Vic 
*Vcc must be applied simultaneously or prior to Vpp. VCC must also be switched off simultaneously with or after Vpp. With Vpp connected 

directly to Vcc during the read operation, the supply current would be the sum of Ippy and Icc. The additional 0.6 V tolerance on Vpp makes 


it possible to use a driver circuit for switching Vpp supply from Vcc in Read mode to +25 V for programming. Typical values are for 
Ta =25°C and nominal supply voltages. 





AC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full Operating Voltage and Temperature Range Uniess Otherwise Noted) 















Input Pulse Levels..................0000. 0.66 Voit and 2.2 Volts Input and Output Timing Levels................. 0.8 and 2.0 Volts 
Input Rise and Fall Times. ............. 0... cece eee eee 20 ns Output lOed <2 evans cover eraaet neater 2hies See Figure 1 
eee om FR SA Ca 

| Min | Max | Min | Max | Min | Max _ , 
| Address Valid to Output Valid (E/Progr=Vu) = st tava, | — | 260 | - | 360 | — | 460 | ns 
EtoOutputvaid ss C—“‘“‘SCSC#C#C#d tyy’”=Cd =O 280 | - =| 360 | - | 460 | ns 
[EtoHighZOuput CC—C“‘CSCSC*d teHQZ:=SC|_ | 10 || O10 | OO | 100 | ns 
[Data Hold from Address =v) —SSC~=~“—~*~*~‘“—*~*~i Cw PE - POP KP OK 
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MCM2532e MCM25L32 


READ MODE TIMING DIAGRAMS (E = Vj,) 


A (Address) 





; KKK KKK KKK) XxX KX VYY 
Q(D Out) 
aac KKK IKK KY KKK 
STANDBY MODE 
A (Address) Address Valid ( New Address Valid 
EA Progr) Standby Mode Active Mode 







'EHQZ 


Q (Data Out) 





Output Valid 


DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Ta =25°C+5°C) 


RECOMMENDED PROGRAMMING OPERATION CONDITIONS 


po Parameter Sym 


Supply Voltage 
| pply Voltag VPPH 24 
Input High Voltage for Data | Vn [22] - | 


input Low Voltage for Data ViL 


“VCC must be applied simultaneously or prior to Vpp. VCC must also be switched off simultaneously with or after Vpp. The 
device must not be inserted into or removed from a board with Vpp at +25 V. Vpp must not exceed the +26 V maximum 


specifications. 
PROGRAMMING OPERATION DC CHARACTERISTICS 


Po Cti“‘O’éCCCC(C(CHaracteristic = C—C“‘S*L:~SOCCoondittion’ — | Symb ol 
Vin = 5.25 V/0.45 V 


Address and E/Progr Input Sink Current Iu bee 
Vpp Supply Current (Vpp=25 V +1 V) "E/ Progr = Vip | ippy | — | 















mm 


Vpp Programming Pulse Supply Current (Vpp= 25 V+1 V) /Progr = Vy. Ipp2 
Voc Supply Curent — WCW2592 po ee 


AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
Address Setup Time 
Vpp Setup Time 
Data Setup Time 







Vpp Hold Time / 


Enable (Program) Active Time 
Enable (E/Progr) Pulse Transition Time tT(PE) 


Vpp Rise and Fall Time from 5 to 25 V | tr. te 


*If shorter than 45 ms (min) pulses are used, the same number of pulses should be applied after the specific data has been verified. 


MCM2532eMCM25L32 


PROGRAMMING OPERATION TIMING DIAGRAM 





VIH 
A (Address) 
Vit 


VOH/VIH 
D or OQ (Data) ——— Hi-Z { ——vawinvais 


VoL/V 
OL’ VIL (DVEL 


tPHEL 
VIH 
/Progr 





mu 


VPPH KKK KKK RIK 
TKKK RKO? 
vee XXX ees 


PROGRAMMING INSTRUCTIONS 


After the completion of an ERASE operation, every bit in 
the device is in the ‘1’ state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed ‘'0" can only be 
changed to a ‘1 by ultraviolet light erasure. 

To set the memory up for PROGRAM mode, the VPP in- 
put (pin 21) should be raised to +25 V. The Vcc supply 
voltage is the same as for the READ operation. Programming 
data is entered in 8-bit words through the data out (DQ) ter- 
minals while E/ Progr is high. Only ‘’0’s”’ will be programmed 
when ‘'0’s” and ‘'1’s” are entered in the data word. 

After address and data setup, a 50 ms program pulse (Vij 
to Vi) is applied to the E/Progr input. A program pulse is 
applied to each address location to be programmed. To 
minimize programming time, a 2 ms pulse width is recom- 
mended. The maximum program pulse width is 55 ms; 
therefore, programming must not be attempted with a dc 
signal applied to the E/Progr input. 

Multiple MCM2532s may be programmed in parallel with 
the same data by connecting together like inputs and apply- 





Program p> Program Verity —>| 


Address N Valid 
iA 





/$——"eHax 
Data In Valid {output vata Output Valid [) 
tEHQZ tELQV 
tELEH 
tPLEL 

VV 

XX 

AXXXKKX 


ing the program pulse to the E/Progr inputs. Different data 
“may be programmed into multiple MCM2532s connected in 
parallel by using the PROGRAM INHIBIT mode. Except for 
‘the E/Progr pin, all like inputs may be common. 

PROGRAM VERIFY for the MCM2532 is the read opera- 
tion. 


READ OPERATION 


After access time, data is valid at the outputs in the READ 
mode. 


ERASING INSTRUCTIONS 


The MCM2532/25L32 can be erased by exposure to high 
intensity shortwave ultraviolet light, with a wave-length of 
2537 angstroms. The recommended integrated dose (i.e., 
UV-intensity X exposure time) is 15 Ws/cm2. As an exam- 
ple, using the ‘Model 30-000’ UV-Eraser Turner Designs, 
Mountain View, CA94043) the ERASE-time is 36 minutes. 
The lamps should be used without shortwave filters and the 
MCM2532/25L32 should be positioned about one inch away 
from the UV-tubes. 
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MCM2532e MCM25L32 





TIMING PARAMETER ABBREVIATIONS TIMING LIMITS 
t X X X X ’ The table of timing values shows either a minimum or a 
signal name from which interval is defined — | maximum limit for each parameter. Input requirements are 
transition direction for first signal specified from the external system point of view. Thus, ad- 
signal name to which interval is defined dress setup time is shown as a minimum since the system 
transition direction for second signal must supply at least that much time (even though most 
devices do not require it). On the other hand, responses from 
The transition definitions used in this data sheet are: the memory are specified from the device point of view. 
H = transition to high Thus, the access time is shown as a maximum since the 
L = transition.to low device never provides data later than that time. 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 
WAVEFORMS 
Waveform input Output 
Symbol ai 
Must Be Will Be 
Valid Valid 


AA Change Will Change 
From H tol From H tol 
mosis Change Will Change 
From LtcH From Ll to H 


Don't Care Changing 
Ore Any Change State 
Permitted Unknown 


; High 
Impedance 
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(A) MOTOROLA 





1024 X 8 ERASABLE PROM 


The MCM2708/27A08 is an 8192-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and 
similar applications requiring nonvolatile memory that could be 
reprogrammed periodically. The transparent window on the package 
allows the memory content to be erased with ultraviolet light. 
Pin-for-pin mask-programmable ROMs are available for large volume 
production runs of systems initially using the MCM2708/27A08. 


@ Organized as 1024 Bytes of 8 Bits 

@® Static Operation 

@ Standard Power Supplies of +12 V, +5 V and -5 V 

@ Maximum Access Time = 300 ns — MCM27A08 
450 ns — MCM2708 

@ Low Power Dissipation 

@ Chip-Select Input for Memory Expansion 

@ TTL Compatible 

@ Three-State Outputs 

@ Pin Equivalent to the 2708 

@ Pin-tor-Pin Compatible to MCM65308, MCM68308 or 2308 


Mask-Programmable ROMs 


PIN CONNECTION DURING READ OR PROGRAM 


-Pin Number 


Storage Temperature -65 to +125 
Vpp with Respect to Vag +20 to -0.3 Vv 
Vcc and Vss with Respect to Vag +15 to -0.3 Vv 


All Input or Output Voltages with Respect to Vag during Read +15to-0.3 |. V 
CS/WE Input with Respect to Ves during Programming +20 to -0.3 Vv 


Program Input with Respect to Vag +35 to -0.3 Vd 


Power Dissipation | | 18 | Watts | 


Note 1: 

Permanent device damage may occur if 
ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should 
be restricted to RECOMMENDED OP- 
ERATING CONDITIONS. Exposure to 
higher than recommended voltages for 
extended periods of time could affect 
device reliability. 
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MCM2708 
MCM27A08 


MOS 


(N-CHANNEL, SILICON-GATE) 


1024 X 8-BIT 
UV ERASABLE PROM 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 623A-02 


L SUFFIX 
CERAMIC PACKAGE 
CASE 716-07 


PIN ASSIGNMENT 


2001 CS/WE 


18 [J PROGR. 
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MCM2708eMCM27A08 


BLOCK DIAGRAM 


Data Output 
00-D7 


Program 


Output Buffers 


CS/WE 


A0-—A9 


Memory 
Matrix 
(64 x 128) 





DC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED DC READ OPERATING CONDITIONS 


Parameter 
Supply Voltage 


Input High Voltage 
input Low Voltage 


READ OPERATION DC CHARACTERISTICS 
Characteristic 
Vout = 5.25 V, CS/WE = 5 V 
Worst-Case Supply Currents 
All Inputs High 
CS/WE = 5.0 V, Ta = 0°C 


Power Dissipation (Note 2) Ta = 70°C 





Note 2: 


The total power dissipation is specified at 800 mW. It is not calculable by summing the various current (Ipp. Icc, and !gg) multiplied by 
their respective voltages, since current paths exist between the various power supplies and Vsgs. The Ipp, !cc, and !gg currents should be 
used to determine power supply capacity only. 


VgpB must be applied prior to Vcc and Vpp. Vgg must also be the last power supply switched off. 
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MCM2708eMCM27A08 


AC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


(All timing with t, = t¢ = 20ns, Load per Note 3) 


Characteristic 
Address to Output Delay 


Chip Select to Output Delay 
Data Hold from Address 
Data Hold from Deselection 





Input Capacitance 
(f = 1.0 MHz) 
Output Capacitance 
(f = 1.0 MHz) 





Note 3: 

Output Load = 1 TTL Gate and Cy = 100 pF (Includes Jig Capacitance) 

Timing Measurement Reference Levels: Inputs: 08 Vand28 V 
Outputs: 0.8 V and 2.4 V 


AC TEST LOAD 


5.0V 
RL = 2.2k 


Test Point 


MMD6150 
or Equiv 


MMD7000 
or Equiv 


100 pF * 37k** 


*Includes Jig Capacitance 
**For VoH1 





READ OPERATION TIMING DIAGRAM 


Sa. S 


tOHA 


CS/WE 


YL 








7 
Output Valid Output Invalid 





Output Invalid 





(Low Impedance) 





(High Impedance) (High Impedance) 
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MCM2708e MCM27A08 


DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED PROGRAMMING OPERATING CONDITIONS 


Vde 
Vdc 
Vdc 
Vde 





Note 4: Referenced to Vss. 
Note 5: Vip —Vitp = 25 V min. 


PROGRAMMING OPERATION DC CHARACTERISTICS 


All Inputs High 
Ves Supply current CS/WE = 5 V, Ta = 0°C 





AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted.) 


Characteristic 


Program Pulse Fall Time 
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MCM2708eMCM27A08 


PROGRAMMING OPERATION TIMING DIAGRAM 


1 of N Program Loops READ ——e 
(After N 
ViHWw Program 
Loops) 
CS/WE 
VIL 
tCH 
tcss Note 6 
ViH 
Address ae Address 0 4 Address 1. . .1023 H ( Address 0 
i * 
tAH —e ta 
ae Roni 
ViH 
Date Out Data Out 
Data 
a [KEE A 
ia hl ly 
tPR tpw tPF TOPR 
VIHP 
Program ; 
Pulse 
Vie 


Note 6: The CS/WE transition must occur after the Program Pulse transition and before the Address Transition. 
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MCM2708e MCM27A08 


PROGRAMMING INSTRUCTIONS 


After the completion of an ERASE operation, every 
bit in the device is in the 1’ state (represented by 
Output High). Data are entered by programming zeros 
(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed ‘‘0”’ can only be changed to a ‘'1”’ by ultra- 
violet light erasure. 

To set the memory up for programming mode, the 
CSME input (Pin 20) should be raised to +12 V. Pro- 
gramming data is entered in 8-bit words through the 
data output terminals (DO to D7). 

Logic levels for the data lines and addresses and the 
supply voltages (Vcc, Vpp. Vag) are the same as for the 
READ operation. 

After address and data setup one program pulse per 
address is applied to the program input (Pin 18). A pro- 
gram loop is a full pass through all addresses. Total 
programming time, Tptotal = N x tpw # 100 ms. The 
required number of program loops (N) is a function of the 
program pulse width (tpy), where: 0.1 ms < tpw < 
1.0 ms; correspondingly N is: 100 <N < 1000. There 
must be N successive loops through all 1024 addresses. It 
is Not permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be pro- 
grammed). At the end of a program sequence the CS/WE 
falling edge transition must occur before the first address 
transition, when changing from a PROGRAM toa READ 
cycle. The program pin (Pin 18) should be pulled down 
to Vitp with an active device, because this pin sources a 
small amount of current (ljpy_) when CS/WE is at Virw 
(12 V) and the program pulse is at Vj, p. 


EXAMPLES FOR PROGRAMMING 


Always use the Tpgoraj= Nx tpy = 100 ms relationship. 


1. Alt 8192 bits should be programmed with a 0.2 ms 
program pulse width. 


The minimum number of program loops: 


+ 
_ _Ptotal _ 100 ms _ 500 . One program loop 


consists of words 0 to 1023. 


2. Words 0 to 200 and 300 to 700 are to be pro- 
grammed. All! other bits are ‘‘don’t care’. The 
program pulse width is 0.5 ms. The minimum 
number of program loops, N = we = 200. One 
program loop consists of words 0 to 1023. The 
data entered into the ‘‘don’t care’ bits should be 
all 1s. 


3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 
to 880. The minimum number of program loops is 
the same as in the previous example, N = 200. One 
program loop consists of words 0 to 1023. The data 
entered into the ‘don’t care’’ bits should be all 1s. 
Addresses 0 to 200 and 300 to /00 must be re- 
programmed with their original data pattern. 


ERASING INSTRUCTIONS 


The 'MCM2708/27A08 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended integrated dose (i.e., 
UV-intensity x exposure time) is 12.5 Ws/cm2. As an 
example, using the ‘‘Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA94043) the ERASE-time is 
30 minutes. The lamps should be used without shortwave 
filters and the MCM2708/27A08 should be positioned 
about one inch away from the UV-tubes. 
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(AA) MOTOROLA 


2048 x 8-BIT UV ERASABLE PROM 


The MCM2716/27L16 is a 16,384-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogrammed 
periodically. The transparent lid on the package allows the memory con- 
tent to be erased with ultraviolet light. 

For ease of use, the device operates from a single power supply and 
has a static power-down mode. Pin-for-pin mask programmable ROMs 
are available for large volume production runs of systems initially using 
the MCM2716/27L16. 


@ Single 5 V Power Supply 
@ Automatic Power-down Mode (Standby) 
@ Organized as 2048 Bytes of 8 Bits 
@ Low Power Version 27L16/27L16-35 Active 50 mA Max 
Standby 10 mA Max 
27L16-25 Active 70 mA Max 
Standby 15 mA Max 
@ TTL Compatible During Read and Program 
@ Maximum Access Time = 450 ns MCM2716 
350 ns MCM2716-35 
250 ns MCM2716-25 
@ Pin Equivalent to Intel's 2716 
@ Pin Compatible to MCM68A316E 
@ Output Enable Active Level is User Selectable 


MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 


INDUSTRY STANDARD PINOUTS 
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(N-CHANNEL, SILICON-GATE) 


2048 x 8-BIT 
UV ERASABLE PROM 















‘C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 623A 





L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE — CASE 716 


PIN ASSIGNMENT 


A... Address 
DQ... . Data Input/Output 
E/Progr .. . . Chip Enable/Program 
G ... . Output Enable 


*New industry standard nomenciature 


DS9817/4-80 


MCM2716eMCM27L16 


ABSOLUTE MAXIMUM RATINGS 


Temperature Under Bias 
3 










This device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high- 
impedance Circuit. 






Value 
Operating Temperature Range Oto +70 
All input or Output Voltages with Respect to Vss 
Vpp Supply Voltage with Respect to Vss 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 






| Unit 






MODE SELECTION 





























| oo =litele ak 
13-17 12 18 21 

Da Vss E/Progr Vpp 

Data Out 
[Output Disable C—C“‘“‘SC*dT«CHighZ_~=| Vg | Don'tCorp | Vin | Voc” | Voc 
et 
vine: | vee 
‘[Prooraminnbit——SSSSSSSCS*~—~SSCS Sg ss | vn vn | vine Vc 





*in the Read Mode if Vpp2 Vip, then G (active low) 
Vpps Vic. then G (active high) 


BLOCK DIAGRAM 


Data Input/Output DQ0-007 


Input/Output Buffers 


FIGURE 1 — AC TEST LOAD 






E/Progr Control 
6 Logic 
Rennaee Test Point 
=< 
ecsie Y Gating *100 pF MMD6150 
or Equiv. 
MMD7000 
ene or Equiv. 
A0-A10 


“Includes Jig Capacitance 





Memory 
Matrix 
(128 x 128) 
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MCM2716eMCM27L16 


= 25°C, periodically sampled rather than 100% tested) 


Characteristic | Symbol | ‘Typ | Max | Unit, 

Input Capacitance (Vij, =0 V) | Cin | 4.0} 6.0" 

Output Capacitance (Vo y= 0 V) ; | Cour | 8.0] 12 | pF | 
m 

AV. 


CAPACITANCE (f= 1.0 MHz, T; 










Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS 









Supply Voltage® MCM27L16/MCM2716 
MCM27L16-35/ MCM27L 16-25/ MCM2716-35/ MCM27 16-25 


Input High Voltage ViH 
Input Low Voltage VIL 









RECOMMENDED DC OPERATING CHARACTERISTICS 
Vout = 5-25 V 


a 
Address, G and E/Progr Input Sink Current ee a 
Output Leakage Current ssh 

E/Progr= Vin 
Vcc Supply Current (Standby) 2716/2716-35 G=Vip Icc1 
E/P =V 
Vcc Supply Current (Standby) 2716-25 : GV, i" ices | = | 


Vcc Supply Current (Active) 2716/2716-35 (Outputs Open)| G = E/Progr= eas 
Vit 
? G =E/Progr= 
Vcc Supply Current (Active) 2716-25 (Outputs Open) vic” Icc2 


[Vee Supply Curent? —SSSS*~*~“~*~“‘~*~S~*dC BMH | wr | — | - | 80 | - | — | 50 [mA 
POurput low votage S| um atmAT VoL | — | — | 045[ - | — | 046| V_ 
Output High Voltage SSSSSCS*~*~C~*~*~s HAD WAT| VO [24] —- | - [24] -] - J V_ 
*Vcc must be applied simultaneously or prior to Vpp. Vcc must also be switched off simultaneously with or after Vpp. With Vpp connected 
directly to Vcc during the read operation, the supply current would then be the sum of Ipp1 and Icc. The additional 0.6 V tolerance on Vpp 
makes it possible to use a driver circuit for switching the Vpp supply pin from Vcc in Read mode to + 25 V for programming. Typical values are 
for Ta = 25°C and nominal supply voltages. 








AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted) 


Input Pulse Levels.................. 0.8 Volt and 2.2 Volts Input and Output Timing Levels .......... 2.0 and 0.8 Volts 
Input Rise and Fall Times .................... 00005. 20 ns Output lOaG 12 25 tot caniweawenawea doe ae) See Figure 1 


Address Valid to Output Valid 
E/Progr to Output Valid 


Output Enable to Output Valid : /Progr= VIL 


/Progr to Hi-Z Output a ee 
Output Disable to Hi-Z Output E/Progr= Vi. 


Data Hold from Address E/Progr=G=Vi, 
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MCM2716*MCM27L16 


READ MODE TIMING DIAGRAMS (E/Progr= Vj) 


tAXxQx 


cy (Output Enable) 
tGLOV tGHOZ 


LSS UM, SU 


STANDBY MODE (Output Enable = Vj, ) 
. Standby Mode (E/Progr = Vij) 


A (Address) (| 


Standby Mode Active Mode 





tEHOQZ teELQv (Note 2) | 


WMA es WY, 


NOTE 2: te, Qy is referenced to E/Progr or stable address, whichever occurs last. 






Q (Data Out) Output Valid 





DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Ta=25°C 45°C) 
RECOMMENDED PROGRAMMING OPERATING CONDITIONS 


Parameter | Symbol _| 


Supply Voltage 


input High Voltage for Data 
Input Low Voltage for Data 


PROGRAMMING OPERATION DC CHARACTERISTICS 


a 
-[adaress, © and E/Progr Input Sink Gurrent——SSSS—*d Wns VOB Wy 
[ver Supply Curent Vpp=25 Vay) Sid: —Progr= vuoi | 
Fiprasee Vin [tere 
: 


















Output Enable High to Program Pulse 
Data Setup Time 
Address Hold Time 


Output Enable Hold Time 

Vpp Setup Time 

Output Disable to High Z Output. 

Output Enable to Valid Data (E/Progr = Vi.) 


Program Pulse Width 
Program Pulse Rise Time 


Program Pulse Fall Time ° 


- *If shorter than 45 ms (min) pulses are used, the same number of pulses should be applied after the specific data has been verified. 
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MCM2716eMCM27L16 


PROGRAMMING OPERATION TIMING DIAGRAM 





Program Program Verify 
cD Ss 

TAVEH 
G (Output 
Enable) 

tGLOQV tGHQZ 

wom |X] mn | Pap om fra 
: ] 

toveH tELQZ 

tGHEH tEHEL tELGL 

E/Progr 

tPR 








VIIA LAS ASJ\ AA 
vee (XYXRKRKXY 








PROGRAMMING INSTRUCTIONS 


After the completion of an ERASE operation, every bit in 
the device is in the ‘’1’’ state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed ‘‘0” can only be 
changed to a ‘’1” by ultraviolet light erasure. 

To set the memory up for Program Mode, the Vpp input 
(Pin 21) should be raised to + 25 V. The VCC supply voltage 
is the same as for the Read operation and G is at Vip. Pro- 


gramming data is entered in 8-bit words through the data out. 


(DQ) terminals. Only ‘‘0’s” will be programmed when ‘’0’s” 
and ‘’1’s" are entered in the 8-bit data word. 

After address and data setup, a program pulse (Vi_ to 
ViH) is applied to the E/Progr input. A program pulse is ap- 
plied to each address location to be programmed. To 
minimize programming time, a 2 ms pulse width is recom- 
mended. The maximum program pulse width is 55 ms; 
therefore, programming must not be attempted with a dc 
signal applied to the E/Progr input. 

Multiple MCM2716s may be programmed in parallel by 
connecting together like inputs and applying the program 
pulse to the E/Progr inputs. Different data may be program- 
med into multiple MCM2716s connected in parallel by using 
the PROGRAM INHIBIT mode. Except for the E/Progr pin, 
all like inputs (including Output Enable) may be common. 


2-112 








tELPL 








OOXKKKXK KA 
RO 









The PROGRAM VERIFY mode with Vpp at 25 V is used to 
determine that all programmed bits were correctly program- 
med. 


READ OPERATION 


After access time, data is valid at the outputs in the READ 
mode. With stable system addresses, effectively faster ac- 
cess time can be obtained by gating the data onto the bus 
with Output Enable. 

The Standby mode is available to reduce active power 
dissipation. The outputs are in the high impedance state 
when the E/Progr input pin is high (Vj) independent of the 
Output Enable input. 


ERASING INSTRUCTIONS 


The MCM2716/27L16 can be erased by exposure to high 
intensity shortwave ultraviolet light, with a wavelength of 
2537 angstroms. The recommended integrated dose (i.e., 
UV-intensity X exposure time) is 15 Ws/cm2. As an exam- 
ple, using the ‘Model 30-000" UV-Eraser (Turner Designs, 
Mountain View, CA 94043) the ERASE-time is 36 minutes. 
The lamps should be used without shortwave filters and the 
MCM2716/MCM27L16 should be positioned about one inch 
away from the UV-tubes. 


MCM2716eMCM27L16 


TIMING PARAMETER ABBREVIATIONS TIMING LIMITS 


X X X The table of timing values shows either a minimum or a 


t xX 
signal name from which interval is defined — | maximum limit for each parameter. Input requirements are 
transition direction for first signal specified from the external system point of view. Thus, ad- 


signal name to which interval is defined dress setup time is shown as a minimum since the system 


transition direction for second signal must supply at least that much time (even though most 

devices do not require it). On the other hand, responses from 

The transition definitions used in this data sheet are: the memory are specified from the device point of view. 

H = transition to high Thus, the access time is shown as a maximum since the 
= transition to low device never provides data later than that time. 


transition to valid 
transition to invalid or don’t care 
transition to off (high impedance) 


N xX < oO 
it 





WAVEFORMS 
Waveform Input Output 
Symbol 
Must Be Will Be 
Valid Valid 


“SA Change Will Change 
From H to L From H to L 
II Change Will Change 
From L to H From L to H 


Don’t Care: Changing: 
Oe Any Change State 
Permitted Unknown 


High 
impedance 
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(A) mororo.a 


2048 X 8 ERASABLE PROM 


The TMS2716 and TMS27A16 are 16,384-bit Erasable and 
Electrically Reprogrammable PROMs designed for system debug 
usage and similar applications requiring nonvolatile memory that 
could be reprogrammed periodically. The transparent window on the 
package allows the memory content to be erased with ultraviolet 
light. The TMS2716 is pin compatible with 2708 EPROMs, allowing 
easy Memory size doubling. 


Organized as 2048 Bytes of 8 Bits 
Fully Static Operation (No Clocks, No Refresh) 


Standard Power Supplies of +12 V, +5 V, and -5 V 


Maximum Access Time = 300 ns — TMS27A16 
450 ns — TMS2716 


Chip-Select Input for Memory Expansion 
TTL Compatible — No Pull-up Resistors Required 
Three-State Outputs for OR-Tie Capability 


The TMS2716 is Pin Compatible to MCM2708 and 
MCM68708 EPROMs 


BLOCK DIAGRAM 


Data Input/Output 
0Q0-0Q7 


‘ S (Progr) 
Control 
. Input/Output Buffers 
Program Enable (E) Logic 


ea 
Y 
Oecoder Y Gating 


Memory Matrix 
(128 X 128) 
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TMS2716 
TMS27A16 


MOS 


(N-CHANNEL, SILICON-GATE) 


2048 X 8-BIT 
UV ERASABLE PROM 


C SUFFIX 
FRIT-SEAL PACKAGE 
CASE 623A-02 


L SUFFIX 
CERAMIC PACKAGE 
CASE 716-07 


Address Inputs 

Data Input (Program or 

Output (Read) 

ME) lotoastyivessiadu dane ecaalesrtian Program Enable 
Chip Select 

Program Pulse 

-— 5 V Power Supply 

.... + 5 V Power Supply 

+ 12 V Power Supply 

Ground 
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TMS2716eTMS27A16 


ABSOLUTE MAXIMUM RATINGS (1) 
PIN CONNECTION DURING 
READ OR PROGRAM 


core 

Mode | 13-17 

ie ead 
Vi 

Program Pulsed ViHW 

fea a ig 


*-65 to +125 


oi] 









8 | watts | 


NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. , 





DC READ OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


4 


RECOMMENDED DC READ OPERATING CONDITIONS 


Symbol Min] 


Supply Voltage TMS2716 Vcc 
Vop 

VBB 

™MS27A16 Vcc 

Vpp 

VBB 





Worst-Case Supply Currents 
All Inputs High 
(E) =50V,T, = 0°C 


loL = 1.6MA 
lion = -1.0 mA 


Veep must be applied prior to Vcc and Vpp. VgB must also be the last power supply switched off. 


CAPACITANCE (periodically sampled rather than 100% tested) 


Input Capacitance 


(f = 1.0 MHz) 


Output Capacitance 
(f = 1.0 MHz) 
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 
(All timing with t, = t¢ = 20 ns, Load per Note 2) 


Characteristic 





NOTE 2: Output Load = 1 TTL Gate and C; = 100 pF (Includes Jig Capacitance) AC TEST LOAD 


Timing Measurement Reference Levels — Inputs: 0.8 V and2.8 V 
Outputs: 0.8 V and 2.4 V 
Test Post 
eal 37k°*° 
MMI 7000 


or Equiv 
*Includes Jig Capacitance 
**For VoH 





Ru = 2.2 k 







MML6 150 


of Equi 



















s 


TIMING PARAMETER ABBREVIATIONS TIMING LIMITS 
‘x x xX X The table of timing values shows either a minimum or 
signal name from which interval is aeons a maximum limit for each parameter. Input requirements 
transition direction for first signal are specified from the external system point of view. 
signal name to which interval is defined Thus, address setup time is shown as a minimum since the 
transition direction for second signal: system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
The transition definitions used in this data sheet are: responses from the memory are specified from the device 
H = transition to high point of view. Thus, the access time is shown as a maxi- 
L = transition to low mum since the device never provides data later than 


V = transition to valid that time. 
X = transition to invalid or don’t care : 
Z = transition to off (high impedance) 


READ OPERATION TIMING DIAGRAM 


LOOK asec ectetelgtetetetetetetetcee 
Address, AX? 605 Address Valid xX) QELS 5 05 
reels ERK KKK OKO OOK 
OPS % OO OOOO OOOO A 





taxaz 


Chip Select, s 


tsSLav 


ISHQZ 
tavav 


Data Out, Q . High 2 Output Valid P High 2 


(Low {mpedance) 





2-116 


™MS2716eTMS27A16 


DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED PROGRAMMING OPERATING CONDITIONS 


Supply Voltage — TMS2716 and TMS27A16 


Input High Voitage for Data 
Input Low Voltage for Data 


Input High Voltage for Addresses 
P Input Low Voltage for Addresses 


Program Enable (E) Input High Voltage (Note 3) 


Program Pulse Input High Voltage (Note 3) 
Program Pulse Input Low Voltage (Note 4) Vice 


NOTE 3: Referenced to Vss. ‘ 
NOTE 4: Vinp - Vite = 25 V min. 





PROGRAMMING OPERATION DC CHARACTERISTICS 
[____Characteritie 


Vpb Supply Current Worst-Case Supply Currents 
Vcc Supply Current All Inputs High 


Vee Supply current (E) = 5 V, Ta = 0°C 





AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature unless otherwise noted) 

























| min | Mex 
Addon Sup Time SSS tavern td re 
FS 
[Dew seup Time ven fr 
PRaavess Hold Time a OC 
Reise eg eI ee i 
[Date Hata Tine cox 
[Program to Red Deby ety = 
[Progra Pe Wight 
Program Pulse Rise Time es eee) 
== 
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PROGRAMMING. OPERATION TIMING DIAGRAM 


ViHw 


Program 
Enable, (&) 


Vcc = Vitw 





tEHPH 
Vv Vv ,F,V7,79 ‘ 
HA () S05 
Address, A KON 
. OG 
ILA 
tAVPH 
ViIHD PAR) 
©) 
Data In, DO %° 
Data Out, Q OS¢ 
KXAN 
Vito = 
tOVPH 
tpR 
VHP 
Program 
Pulse, P 
ViLP 


1 of N Program Loops 


Adaress 0 


tPLAX ——> 


TPLDX 


tPHPL 


tPLEL 


—9 


tPF 


Naddress 1... 2047 


TPLAX 


— READ ——~ 
(After N 
Program 
Loops) 


I Note 5 


H Address 0 


tavav 
(Read) 
/, 


Data Out Data Out 


Invalid YY Valid 
/ 


‘PLOX 





tELQV 


NOTE 5: This Program Enable tranistion must occur after the Program Pulse transition and before the Address Transition. 


Waveform 
Symbol 


tnput 


MUST BE 


VALID 


CHANGE 
FROMH TOL 


CHANGE 
FROM LTOH 


WAVEFORM DEFINITIONS 


Output 


WILL BE 


VALIO 


WILL CHANGE 
FROMHTOL 


WILL CHANGE 
FROML TOH 
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Wavetorm 
Symbol 


Penn 
eo 


input 


DON'T CARE 
ANY CHANGE 
PERMITTED 





Output 


CHANGING 
STATE 
UNKNOWN 


HIGH 
IMPEDANCE 


TMS2716¢TMS27A16 


PROGRAMMING INSTRUCTIONS 


After the completion of an ERASE operation, every bit 
in the device is in the 1” state (represented by Output 
High). Data are entered by programming zeros (Out- 
put Low) into the required bits. The words are addressed 
the same way as in the READ operation. A programmed 
“0” can only be changed to a ‘'1” by ultraviolet light 
erasure. 

To set the memory up for programming mode, the 
Vcc(E) input (Pin 24) should be raised to +12 V. Pro- 
gramming data is entered in 8-bit words through the data 
output terminals (DQO to DQ7). 

The Vpp and Vgp supply voltages are the same as for 
the READ operation. 

After address and data setup, one program pulse per 
address is applied to the program input. A program Joop is 
a full pass through all addresses. Total programming time/ 
address, TPtotal = N X tpHpL 2 100 ms. The required 
number of program loops (N) is a function of the program 
pulse width (tpyp_) where: 0.1 ms < tpxyp_ < 1.0 ms; 
correspondingly, N is: 100 < N < 1000. There must be 
N successive loops through all 2048 addresses. It is not 
permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be 
programmed). At the end of a program sequence the 
Program Enable (E) falling edge transition must occur 
before the first address transition, when changing from 
a PROGRAM to a READ cycle. The program pin should 
be pulled down to ViLp with an active device, because 
this pin sources a small amount of current (1jpi) when 
(E) is at Vipyw (12 V) and the program pulse is at Vi Lp. 
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EXAMPLE FOR PROGRAMMING 
Always use the TPptotal N X tpyHp_ 2 100 ms 
relationship.: 
1. All 16,384 bits should be programmed with a 0.2 ms 
program pulse width. 
The minimum number of program loops: 


ae TPtotal _ 100 ms _ 


One program loop consists of words 0 to 2047. 

2. Words 0 to 200 and 300 to 700 are to bé pro- 
grammed. All other bits are “don’t care’. The program 
pulse width is 0.5 ms. The minimum number of program 
loops, N = 100/0.5 = 200. One program loop consists of 
words 0 to 2047. The data entered into the ‘‘don’t care” 
bits should be all 1s. 

3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 to 880. 
The minimum number of program loops is the same as in 
the previous example, N = 200. One program !oop consists 
of words 0 to 2047. The data entered into the ‘‘don’t 
care’’ bits should be all 1s. Addresses 0 to 200 and 
300 to 700 must be reprogrammed with their original 
data pattern. 


ERASING INSTRUCTIONS 


The TMS2716/27A16 can be erased by exposure to 
high intensity shortwave ultraviolet light, with a wave- 
length of 2537 A. The recommended integrated dose (i.e., 
UV-intensity X exposure time) is 12.5 Ws/cm2. As an 
example, using the ‘Model 30-000’ UV-Eraser (Turner 
Designs, Mountain View, CA 94043) the ERASE-time is 
30 minutes. The lamps should be used without shortwave 
filters and the TMS2716/27A16 should be positioned 
about one inch away from the UV-tubes. 


(AA) MOTOROLA 


1024 X 8 ERASABLE PROM 


The MCM68708/68A708 is a 8192-bit Erasable and Electrically 
Repragrammable PROM designed for system debug usage and 
similar applications requiring nonvolatile memory that could be 
reprogrammed periodically. The transparent window on the package 
allows the memory content to be erased with ultraviolet light. 
Pin-for-pin mask-programmable ROMs are available for large volume 
production runs of systems initially using the MCM68708/68A708. 


@ Organized as 1024 Bytes of 8 Bits 
Fully Static Operation 
Standard Power Supplies of +12 V, +5 V and -5 V 


Maximum Access Time = 300 ns — MCM68A708 
450 ns — MCM68708 
Low Power Dissipation 


Chip-Select Input for Memory Expansion 
TTL Compatible 

Three-State Outputs 

Pin Equivalent to the 2708 


Pin-for-Pin Compatible to MCM65308, MCM68308 or 2308 
Mask-Programmable ROMs 


Bus Compatible to the M6800 Family 





PIN CONNECTION OURING READ OR PROGRAM 


Pin Number 


a 
Pulsed Vpo 













M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 


MCM68708 
MCM68A 708 
EPROM 


Random 


Access 
Memory 


Address Data 
Bus Bus 
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MCM68 708 
MCM68A708 


MOS 


(N-CHANNEL, SILICON-GATE) 


1024 X 8-BIT 
UV ERASABLE PROM 


SRP) eC SUFFIX 
VAY ow © FRIT-SEAL CERAMIC PACKAGE 


CASE 623A-02 


L SUFFIX 
CERAMIC PACKAGE 
CASE 716-07 





MCM68708/68A708 READ ONLY 
MEMORY BLOCK DIAGRAM 













Memory 
Matrix 
(1024 x 8) 






Data 
Buffers 


Data Bus 


Selection 
and Control 


Memory Address 
and Control 


DS9439 R1/1-79 


MCM68708e MCM68A708 


BLOCK DIAGRAM 


Data Output 
DO-D7 ABSOLUTE MAXIMUM RATINGS? 


-65 to +125 


een +20 to -0.3 


Control Cc 


Output Buffers 


CS/WE 


+15 to -0.3 


+15 to -0.3 


+20 to -0.3 


+35 to -0.3 


Vv 
‘v 
Vv 
Y Gating Vv 


d 
d 
d 
d 





A0-—A9 


Note 1: 
Permanent device damage may occur if ABSOLUTE MAXIMUM 
x pipiens RATINGS are exceeded. Functional operation should be restricted 
Decoder lear 128) to RECOMMENDED OPERATING CONDITIONS. Exposure to 
higher than recommended voltages for extended periods of time 
could affect device reliability. 





DC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED DC READ OPERATING CONDITIONS 


Parameter 
Supply Voltage 


Input High Voltage 
Input Low Voltage 
READ OPERATION DC CHARACTERISTICS 


Characteristic 


Worst-Case Supply Currents 
All Inputs High 
CS/WE = 5.0 V, Ta = 0°C 


lol =1.6mMA 
IoH = ~100 uA 


| Power Dissipation (Note 2) Ta = 70°C 





Note 2: 

The total power dissipation is specified at 800 mW. It is not calculable by summing the various currents (IppH, Icc, and gg) multiplied by 
their respective voltages, since current paths exist between the various power supplies and Vss. The lop. !cc, and !gg currents should be 
used to determine power supply capacity only. 


VgB must be applied prior to Vcc and Vpp. Vgg must aiso be the last power supply switched off. 
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MCM68708e MCM68A 708 


AC READ OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 
(All timing with t, = t¢ =20ns, Load per Note 3) 


[Address to OurputOelaySSSC*dYCSAO 
[Date Hold from Deseection———SSSCSCSCSC~*dC HO 


CAPACITANCE (periodically sampled rather than 100% tested.) am ° 


ciewine 5 | commen eee ee 

Pe cee: oe et 

(f = 1.0 MHz) . 

aye ee 
(f = 1.0 MHz) 





















Note 3: 
Output Load = 1 TTL Gate and Cy = 100 pF (Includes Jig Capacitance) 
Timing Measurement Reference Levels: Inputs: O8 Vand28V 


Outputs: 0.8 V and 2.4 V 


AC TEST LOAD 


5.0V 
RAL =2.2k 
Test Point 
MM0D6150 
100 pF ° 24k or Equiv 
MM0D7000 
or Equiv 


* Includes Jig Capacitance 





READ OPERATION TIMING DIAGRAM 


Address < \ b 


tDHA 


CS/WE 







/ 
Output Valid Output Invalid 


(Low Impedance) (High Impedance) 
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MCM68708e MCM68A 708 


DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED PROGRAMMING OPERATING CONDITIONS 


SO 





Supply Voltage 


[Tapat High Voltage for All Adcrenses and Data 


Program Pulse Input Low Voltage (Note 5) 


Note 4: Referenced to Vss. 
Note 6: Vinp—Vitp = 25 V min. 


~ 









PROGRAMMING OPERATION DC CHARACTERISTICS 


Address and CS/WE Input Sink Current 
| Program Pulse Source Current 


Program Pulse Sink Current 


Vop Supply Current Worst-Case Supply Currents 
Vcc Supply Current All inputs High 


Vee Supply current CS/WE = 5 V, Ta = 0°C 





AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted.) 


Data Hold Time 


Chip Deselect to Ouptut Float Delay 


| 
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MCM68708e MCM68A708 


VIHW 


CS/WE 


Vyd 


tcss 


VIH 
Address { 


VIL 


ViH 
Data ( 


Vit 


tDSs 


tPR 


VIHP 


Program 
Pulse 


Vite 


PROGRAMMING OPERATION TIMING DIAGRAM 


1 of N Program Loops READ ——~ 
(After N 
Program 
Loops) 


tCH 


Note 6 


Address 0 | Address 1. . .1023 1X Address O 


tAH : ine 
x | | Poser 

Y Data Out Data Out 
Invalid Ye, Valid 
Lt 


tpw tpr toPR 





Note 6: The CS/WE transistion must occur after the Program Pulse transition and before the Address Transistion. 
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PROGRAMMING INSTRUCTIONS 


After the completion of an ERASE operation, every 
bit in the device is in the ‘‘1’’ state (represented by 
Output High). Data are entered by programming zeros 
‘(Output Low) into the required bits. The words are 
addressed the same way as in the READ operation. A 
programmed ‘‘0’’ can only be changed to a “1 by ultra- 
violet light erasure. 

To set the memory up for programming mode, the 
CSMWE input (Pin 20) should be raised to +12 V. Pro- 
gramming data is entered in 8-bit words through the 
data output terminals (DO to D7). 

Logic levels for the data lines and addresses and the 
supply voltages (Vcc, Vop. Vgp) are the same as for the 
READ operation. 

After address and data setup one program pulse per 
address is applied to the program input (Pin 18). A pro- 
gram loop is a ful! pass through all addresses. Total 
programming time, Tprotay = N x tpw # 100 ms. The 
required number of program loops (N) is a function of the 
‘program pulse width (tpy), where:: 0.1 ms < tpw < 
1.0 ms; correspondingly N is: 100 <N < 1000. There 


must be N successive loops through all 1024 addresses. It . 


is not permitted to apply more than one program pulse in 
succession to the same address (i.e., N program pulses to 
an address and then change to the next address to be pro- 
grammed). At the end of a program sequence the CSMWE 
falling edge transition must occur before the first address 
transition, when changing from a PROGRAM to a READ 
cycle. The program pin (Pin 18) should be pulled down 
to Vi_p with an active device, because this pin sources a 
smal! amount of current (ljpy_) when CS/WE is at Vinw 
(12 V) and the program pulse is at Vj, p. 


EXAMPLES FOR PROGRAMMING 


Always use the Tprota) = Nx tpy = 100 ms relationship. 


1. All 8092 bits should be programmed with a 0.2 ms 
program pulse width. 


The minimum number of program loops: 


T 
N = eos aoms = 500. One program loop 


consists of words 0 to 1023. 


2. Words 0 to 200 and 300 to 700 are to be pro- 
grammed. All other bits are ‘‘don’t care’. The 
program pulse width is 0.5 ms. The minimum 


number of program loops, N = —— = 200. One 


program loop consists of words 0 to 1023. The 
data entered into the ‘don’t care’’ bits should be 
all 1s. 


3. Same requirements as example 2, but the EPROM is 
now to be updated to include data for words 850 
to 880. The minimum number of program loops is 
the same as in the previous example, N = 200. One 
program loop consists of words 0 to 1023. The data 
entered into the ‘‘don’t care” bits should be all 1s. 
Addresses 0 to 200 and 300 to 700 must be re- 
programmed with their original data pattern. 


ERASING INSTRUCTIONS 


The MCM68708/68A708 can be erased by exposure to 
high intensity shortwave ultraviolet tight, with a wave- 
length of 2537 A. The recommended integrated dose (i.e., 
UV-intensity x exposure time) is 12.5 Ws/cm2. As an 
example, using the ‘‘Model 30-000" UV-Eraser (Turner 
Designs, Mountain View, CA 94043) the ERASE-time is 
30 minutes. The lamps should be used without shortwave 
filters and the MCM68708/68A708 should be positioned 
about one inch away from the UV-tubes. 


2-125 


(AA) MOTOROLA 


4096 x 8 BIT UV ERASABLE PROM 


The MCM68732/68L732 is a 32,768-bit Erasable and Electrically 


Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogrammed 
periodically, or for replacing 32K ROMs for fast turnaround time. The 
transparent window on the package allows the memory content to be 
erased with ultraviolet light. 


For ease of use, the device operates from a single power supply and 


has a Static power-down mode. Pin-for-pin compatible mask program- 
mable ROMs are available for large volume production runs of systems 
initially using the MCM68732/68L 732. 


Single +5 V Power Supply 

Automatic Power-down Mode (Standby) with Chip Enable 
Organized as 4096 Bytes of 8 Bits 

Low Power Dissipation 

Fully TTL Compatible 


Maximum Access Time = 450 ns MCM68732 
350 ns MCM68732-35 


Standard 24-Pin DIP for EPROM Upgradability 
Pin Compatible to MCM68A332 Mask Programmable ROM 


AR Selects the Operational 32K Portion of the Die 
MCM68732-1 AR=1=HIGH 
MCM68732-0 AR =0= LOW 


Pin Compatible With the MCM2532 32K EPROM in the Read Mode 


Low Power Version 
MCM68L732 Active 60 mA Maximum 
Standby 15 mA Maximum 


MCM68L732-35 Active 100 mA Maximum 
Standby 25 mA Maximum 


MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 


INDUSTRY STANDARD PINOUTS 
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MCM68732 
MCM68L732 


MOS 


(N-CHANNEL, SILICON-GATE) 


4096 x 8-BIT 
UV ERASABLE PROGRAMMABLE 
READ ONLY MEMORY 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE |- 
CASE 623A-02 


L SUFFIX SIDEBRAZE CERAMIC PACKAGE 
ALSO AVAILABLE — CASE 716 


PIN ASSIGNMENT 


A.... Address 
AR... . Address Reference 
_ DQ.... Data Input/Output 
E/Vpp .... Chip Enable/Program 


*New industry standard nomenclature 





7 


DS9814 R1/10-80 


MCM68732e MCM68L732 


ABSOLUTE MAXIMUM RATINGS (1) 







Ttiis device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 


Tone 
zs 


tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high- 


impedance circuit. 


All Input or Output Voltages with Respect to Vss 
Vpp Supply Voltage with Respect to VSS +28 to -0.3 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 







MODE SELECTION 
Pin Number 















on 12 _ 20 24 
: 00 Vss E/Vpp Vcc 
Output Disable Vss 





oO 


Standby High Z | Vss 
Program Data in V uisee V 





BLOCK DIAGRAM 












Vcc —> 
VSS ——»> Data Input/Output DQ0-DQ7 
= FIGURE 1 — AC TEST LOAD 
Input/Output Buffers 
Test Point 
A0-A4 Decoder Y Gating 
°100 pF MMD6150 
ancaaall| or Equiv 
7 -~ MMD7000 
or Equiv. 
A5-Al1 
AR Decoder “Includes Jig Capacitance 





Characteristic _ Symbol | Typ 


Input Capacitance (Vin =0 V) Except E/Vpp Cin 


Input Capacitance E/Vpp_ eee, pa | CG; 
Cy 





Capacitance measured with a Boonton Meter or effective Capacitance calculated from the equation. C = IA;/AV. 
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MCM68732eMCM68L732 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS 
Parameter Symbol 


MCM68L732/ MCM68732 


Supply Voltage ne 
Pply Vortag MCM68L732-35/ MCM68732-35 





input High Voltage | x 


Input Low Voltage 


RECOMMENDED DC OPERATING CHARACTERISTICS 









mt 
°o 
3 
a 
S 
po} 
” 
< 
3 
oC 
Fl] 
= 
2] 
“4 
“4 
= 
2 
+ 
3/8 











Characteristic eee Max | 
Raa ee ne Me ne Mik 
Output Leakage Current i ne ae a eee 
E/Vpp Input Sink Current le ese ee 100H —_| 100 
oversee) | an aaa 





Vcc Supply Current (Standby) MCM68732,——i«*W E/Vpp = in 
Vcc Supply Current (Standby) MCM68732- 3 | E/Vpp = anil 

Vcc Supply Current (Active) MCM68732 (Outputs Open) 

Vcc Supply Current (Active) MCM68732-35 (Outputs Open) 


Output Low Voltage IoL=2.1 mA vo 
Output High Voltage IOH= — 400 pA 


AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


a} NOP RO 
NO 
i) 
hb 
3 
> 





= [os 
pea 








Input Pulse Levels ................0........ceeeeeee 0.8 Volt and 2.2 Volts Output Timing Levels..................0.cc cece eee 0.8 Volt and 2 Volts 
Input Rise and Fall Times ...... D oeichuse ion aun an Saneihaaes Hreamenie 20 ns OUIBUT VOEG: ics enhance conten utace ticerpueiiel dtl aveelonts See Figure 1 
Input Timing Levels............0..0.. eee 1.0 Volt and 2 Volts 


Characteristic 


E to Output Valid | 
E to Hi-Z Output | 
Data Hold from Address 





READ MODE TIMING DIAGRAM 


A (Address) 


E/Vpp 





Q (Output) 


ANN 
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MCM68732e MCM68L732 


DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 








(Ta =254+5°C) 

RECOMMENDED PROGRAMMING OPERATING CONDITIONS 
Parameter Symbol _| Min | Nom | Max | Unit | 
Supply Voltage | | Nec | 4.75] 50] 5.2 | Vv 
Input High Voltage for All Addresses and Data VIH | 22] - |vcc# 1] vi | 
Input Low Voltage for All Addresses and Data | ova [ -o1] - | 08 [| vio. 
Program Pulse Input High Voltage 
Program Pulse Input Low Voltage 2.0 | VCC 

PROGRAMMING OPERATION DC CHARACTERISTICS 

Typ | Unit 


| 60 

Characteristic Condition Symbol | Min | | Max | 

Address Input Sink Current 7 Vin = 5.25 V ee ee 
Vpp Program Pulse Supply Current (Vpp = 25 V +1 V) Ht i 

a ee 

es ie ee 


Vpp Supply Current (Vpp = 2.4 V) 
Vcc Supply Current (Vpp =5.0 V) a ICC 


AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
‘Characteristic 
Address Setup Time 
Data Setup Time 
Chip Enable to Valid Data 


Chip Disable to Data In 
: Program Pulse Width 
.Program Pulse Rise Time 


Program Pulse Fall Time 
- Cumulative Programming Time Per Word* 


* Block mode programming must be used. Block mode programming is defined as one program pulse applied to each of the 
tions in sequence. Multiple blocks are used to accumulate programming time (tcp). 





: 


address loca- 


PROGRAMMING OPERATION TIMING DIAGRAM 


A (Address) (; sams) Address 1...4095 Address 0 


E/Vpp 


TAVPH 'PR (PF teLav 
'DVPH 
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MCM68732e MCM68L732 


PROGRAMMING INSTRUCTIONS 


After the completion of an ERASE operation, every bit in 
the device is in the ‘'1”’ state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed ‘0’ can only be 
changed to a ‘’1” by ultraviolet light erasure. 

To set the memory up for Program Mode, the E/Vpp input 
(Pin 20) should be between +2.0 and +6.0 V, which will 
three-state the outputs and allow data to be setup on the DQ 
terminals. The Vcc voltage is the same as for the Read 
operation. Only ‘’0’s”’ will be programmed when ''0’s’’ and 
‘1’s” are entered in the 8-bit data word. 

After address and data setup, 25-volt programming pulse 
(Vi to Vip) is applied to the E/Vpp input. A program 
pulse is applied to each address location to be programmed. 
The maximum program pulse width is 2:ms and the max- 
imum program pulse amplitude is 26 V. 


Multiple MCM68732s may be programmed in parallel by 
connecting like inputs and applying the program pulse to the 
E/Vpp inputs. Different data may be programmed into multi- 
ple MCM68732s connected in parallel by selectively applying 
the programming pulse only to the MCM68732s to be pro- 
grammed. 


” 


READ OPERATION 


After access time, data is valid at the outputs in the Read 
mode. A single input (E/Vpp) enables the outputs and puts 
the chip in active or standby mode. With E/Vpp = “0” the 
outputs are enabled and the chip is in active mode; with 
E/Vpp = ‘'1” the outputs are three-stated and the chip is in 
standby mode. During standby mode, the power dissipation 
is reduced. 

Multiple MCM68732s may share a common data bus with 
like outputs OR-tied together. In this configuration the 
E/Vpp input should be high on all unselected MCM68732s to 
prevent data contention. 


ERASING INSTRUCTIONS 


The MCM68732 can be erased by exposure to high intensi- 
ty shortwave ultraviolet light, with a wavelength of 2537 
angstroms. The recommended integrated dose (i.e., UV- 
intensity X exposure time) is 15 Ws/ cm2. Asan example, us- 
ing the ‘’Model 30-000’ UV-Eraser (Turner Designs, Moun- 
tain View, CA 94043) the ERASE-time is 36 minutes. The 
lamps should be used without shortwave filters and the 
MCM68732 should be positioned about one inch away from 
the UV-tubes. 





TIMING PARAMETER ABBREVIATIONS 
t X X X X 
signal name from which interval is defined —J | 
transition direction for first signal 
signal name to which interval is defined 
transition direction for second signal 


The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 


TIMING LIMITS 


The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements are 
specified from the external system point of view. Thus, ad- 
dress setup time is shown as a minimum since the system 
must supply at least that much time (even though most 
devices do not require it). On the other hand, responses from 
the memory are specified from the device point of view. 
Thus, the access time is shown as a maximum since the 
device never provides data later than that time. 
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V = transition to valid 
X = transition to invalid or don’t care 
Z = transition to off (high impedance) . 
WAVEFORMS 
Waveform Input Output 
Symbol 
Must Be Will Be 
Valid Valid 
“A _ Change Will Change 
From H to L From H to L 
fi iif Change Will Change 
From L to H From L to H 
Don’t Care: Changing: 
OOOH0iN Any Change State 
Permitted Unknown 
High 
Impedance 


(A) MOTOROLA MCM68764 
MCM68L764 


8192 x 8&BIT UV ERASABLE PROM MOS 
(N-CHANNEL, SILICON-GATE) 
8192 x 8-BIT 
The MCM68764/68L764 is a 65,536-bit Erasable and Electrically UV ERASABLE 


Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogrammed PROGRAMMABLE READ 
periodically, or for replacing 64K ROMs for fast turnaround time. The ONLY MEMORY 
transparent window on the package allows the memory content to be 
erased with ultraviolet light. 

For ease of use, the device operates from a single power supply and 
has a static power-down mode. Pin- for-pin mask programmable ROMs 
are available for large volume production runs of systems initially using 
the MCM68764/68L 764. 





\ 


e Single +5 V Power Supply C SUFFIX 


@ Automatic Power-down Mode (Standby) with Chip Enable oo al Fens Cet ne pial PACKAGE 
@ Organized as 8192 Bytes of 8 Bits , CASE 623A-02 
@ Low Power Dissipation 


@ Fully TTL Compatible L SUFFIX CERAMIC PACKAGE 


@ Maximum Access Time = 450 ns MCM68764 AESOLAN EID ELE = CNSESO! 
350 ns MCM68764-35 

@® Standard 24-Pin DIP for EPROM Upgradability 
@ Pin Compatible to MCM68A364 Mask Programmable ROM 
@ Low Power Version 

MCM68L764 Active 60 mA Maximum 

Standby 15 mA Maximum 
MCM68L764-35 Active 100 mA Maximum PIN ASSIGNMENT 
Standby 25 mA Maximum 





MOTOROLA’S PIN-COMPATIBLE EPROM FAMILY 
32K 


A. . Address 
_ 0Q.... Data Input/Output 
E/Vpp ... . Chip Enable/Program 


INDUSTRY STANDARD PINOUTS . *New industry standard nomenclature 





DS9815 R1/9-80 
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MCM68764e MCM68L764 


ABSOLUTE MAXIMUM RATINGS (See Note) , 

-10t0 +80 | °C 
Oto +70 °C 
°C 
vac 
Vpp Supply Voltage with Respect to Vss 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 












This device contains circuitry to protect the inputs 
against damage due to high Static voltages or elec- 
tric fields; however ,-it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high--. 
impedance circuit. 




















MODE SELECTION 


Pin Number ' 
$1, | 42 20 | 
Do ss PP 


Output Disable 


VIH 


















Vv Pulsed 
SS | Vitp to ViHP 





’ 


BLOCK DIAGRAM 
Vcc —> 


Vss ——» Data Input/Output DO0-DQ7 


7 


FIGURE 1 — AC TEST LOAD 


E/Vpp 
Test Point 
AO0-A4 
*100 pF MMD6150 
or Equiv. 
MMD7000 
or Equiv. 
Memory 
A5—A12 Matrix 
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NICM68764e MCM68L764 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


~ RECOMMENDED DC OPERATING CONDITIONS 
Parameter 


Sis aiacs MCM6BL764/ MCM68764 | 
eee MCM68764-35/MCMe6saL 764-35 | VCC 


Input High Voltage VIH 
Input Low Voltage Vit 


RECOMMENDED DC OPERATING CHARACTERISTICS 












































Characteristic Condition Symbol Se eae unt 

Address Input Sink Current Vin=5.25V | lin | - | - | 10 [ - [ - | 10 [a | 
| Output Leakage Current =| out =8.25V | Lo | - | - | 10 | - | - { 10 [oA | 
E/Vpp Input Sink Current | E/Vpp=0.4 | ter | — | - | 100 | - | — | 100 | #A 

| PeNpp=2.4 Jien=lec| - | - || - | - |] a, 

Vcc Supply Current (Standby) MCM68764 | E/Vpp=Vin | Iccr | - | - | 2 [| - | - | 18 | mA 
Vcc Supply Current (Standby) MCM68764-35 ee eee 
Vcc Supply Current (Active) MCM68764 (Outputs Open) E/Vpp=ViL een LS 
Vcc Supply Current (Active) MCM68764-35 (Outputs Open) Icc2 | — | - | 160 | — | - | 100 | mA | 
Output Low Voltage | lop=21mA | Vor | - | - [046] - | - [045] V_| 
VoH_| 24] - | - |24{- |] - JV | 





CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 
Characteristic 
Input Capacitance (Vi, =0 V) Except E/Vpp 


Input Capacitance E/Vpp 
Output Capacitance (Voy; =0 V) 


on 





Capacitance measured with a Boonton Meter or effective Capacitance calculated from the equation: C = —' 


READ MODE TIMING DIAGRAM is 


A (Address) C Address Valid 


E/Vpp 





= SOY twats 
Q (Output) | 
utput QL Data Valid 5 


2-133 


MCM68764eMCM68L 764 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted) 


Input Pulse Levels....................000000 0.8 Volt and 2.2 Volts 
Input Rise and Fall Times..............0....0cccccce cece eee 20 ns Output Timing Levels ...................60068. 0.8 Volt and 2 Volts 
Input Timing Levels ....................c cece nena es 1.0 and 2 Volts Output |. 0a0 ccm tocrcea teense See Figure 1 










Address Valid to Output Valid E = Vit 
E to Output Valid a 
E to Hi-Z Output Lo 
Data Hold from Address 





DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Ta =25+ 5°C) 


RECOMMENDED PROGRAMMING OPERATING CONDITIONS 























Parameter |Nom | 
Supply Voltage 4.75 | 5.0 | 
Input High Voltage for All Addresses and Data | Vin {| 227 - [Vcc +1] 
input Low Voltage for All Addresses and Data —S—~S~SS, sd nn | 
a [5 
a0 | 





PROGRAMMING OPERATION DC CHARACTERISTICS 





Vcc Supply Current (Vpp=6.0V) 


po Characteristic Sy 
|Address Setup Time tay 
| tOVPH | 


ie 

oven | 20 | = 

[Chip EnabletoValid Data s—“‘“COONOCCOCOC(#$SNN’NNN§NNNCCC#SPN Wty [460 |] — 
, la 

: 21 

P20 





AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS . 





2.0 
[Program Pulse With See | 
Program Pulse Rise Time —SSCSSCSCSSCSCSSCSCSSCSSSSCSCSSSSSSOSSdY tO 
[Program Pulse Fall Time SSS 8 
riz 


Cumulative Programming Time Per Word’ 


* Block mode programming must be used. Block mode programming is defined as one program pulse applied to each of the 8, 192 address loca- 
tions in sequence. Multiple blocks are used to accumulate programming time (tcp). 
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MCM68764e MCM68L 764 


PROGRAMMING OPERATION TIMING DIAGRAM 


A (Address) 
D or Q (Data) 
tEHDV 
‘ — 
E/Vpp 
tAVPH 
tDVPH 


PROGRAMMING INSTRUCTIONS 


After the completion of an ERASE operation, every bit in 
the device is in the ‘'1’’ state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed “0” can only be 
changed to a “1” by ultraviolet lignt'erasure. _ 

To set the memory up for Program Mode, the E/Vpp input 
(Pin 20) should be between +2.0 and +6.0 V, which will 
three-state the outputs and allow data to be setup on the DQ 
terminals. The Vcc voltage is the same as for the Read 
operation. Only ‘’0’s’’ will be programmed when ‘’0’s’’ and 
1's" are entered in the 8-bit data word. 

After address and data setup, 25-volt programming pulse 
(Vil} to Vip) is applied to the E/Vpp input. The program 
pulse width is 2 ms and the maximum program pulse 
amplitude is 26 V. 

Multiple MCM68764s may be programmed in parallel by 
connecting like inputs and applying the program pulse to the 
E/Vpp inputs. Different data may be programmed into multi- 
ple MCM68764s connected in parallel by selectively applying 
the programming pulse only to the MCM68764s to be pro- 
grammed. , 
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( Address 0 Address 1...8,191 


[== X= > 


IPR IPF 


Address 0 


A Data Out 


Leg tELQV 


READ OPERATION 


After access time, data is valid at the outputs in the Read 
mode. A single input (E/Vpp) enables the outputs and puts 
the chip in active or standby mode. With E/Vpp=‘'0"' the 
outputs are enabled and the chip is in active mode; with 
E/Vpp=''1" the outputs are three-stated and the chip is in 
standby mode. During standby mode, the power dissipation 
is reduced. 

Multiple MCM68764s may share a common data bus with 
like outputs OR-tied together. In this configuration, only one 
E/Vpp input should be low and no other device outputs 
should be active on the same bus. This will prevent data con- 
tention on the bus. 


ERASING INSTRUCTIONS 


The MCM68764 can be erased by exposure to high intensi- 
ty shortwave ultraviolet light, with a wavelength of 2537 
angstroms. The recommended integrated dose (i.e., UV- 
intensity X exposure time) is 15 Ws/cm2. As an example, us- 
ing the ‘‘Model 30-000" UV-Eraser (Turner Designs, Moun- 
tain View, CA 94043) the ERASE-time is 36 minutes. The 
lamps should be used without shortwave filters and the 
MCM68764 should be positioned about one inch away from 
the UV-tubes. 


| (A) MOTOROLA MCM68766 


Advance Information mos 


8192 x 8-BIT UV ERASABLE PROM (N-CHANNEL, SILICON-GATE) 


8192 x 8-BIT 
UV ERASABLE 


PROGRAMMABLE READ ONLY 
MEMORY 


The MC68766 is a 65,536-bit Erasable and Electrically Reprogram- 
mable PROM designed for system debug usage and similar applications 
requiring nonvolatile memory that could be reprogrammed periodically, 
or for replacing 64K ROMs for fast turnaround time. The transparent 
window on the package allows the memory content to be erased with 
ultraviolet light. 

For ease of use, the device operates from a single power supply that 
has an output enable control and is pin-for-pin compatible with the 
MCM68366 mask programmable ROMs, which are available for large 
volume production runs of systems initially using the MCM68766. 

@ Single +5 V Power Supply 
@ Organized as 8192 Bytes of 8 Bits 
@ Fully TTL Compatible 
@ Maximum Access Time = 450 ns MCM68766 
350 ns MCM68766-35 
@ Standard 24-Pin DIP for EPROM Upgradability 
@ Pin Compatible to MCM68366 Mask Programmable ROM 
@ Power Dissipation — 160 mA Maximum 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 623A-02 


L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE — CASE 716-07 





PIN ASSIGNMENT 


MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 





Data Input/Output 
Output Enable/ Program 


INDUSTRY STANDARD PINOUTS *New industry standard nomenclature 





ADI843/9-80 
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MCM68766 


ABSOLUTE MAXIMUM RATINGS 





This device contains circuitry to protect the inputs 
against damage due to high static voltages or elec- 
tric fields; however, it is advised that normal precau- 
tions be taken to avoid application of any voltage 
higher than maximum rated voltages to this high- 
impedance Circuit. 





Temperature Under Bias 
Operating Temperature Range : 








= 810 +18 
All Input or Output Voltages with Respect to Vss +6to -—0.3 | Vdc 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could atfect device reliability. 








MODE SELECTION 





Pin Number 









oo | Yss| G/Vpp | Vcc 


1 
5 S 
WRG OMT 
S 







Output Disable C 
, Pulsed 
P V V 





BLOCK DIAGRAM 













Vcc —> 
VSS —> Data Input/Output OQ0-0Q7 
TTY TTT yy FIGURE 1 — AC TEST LOAD 
G/Vpp 
Input/Output Buffers 
: Y I Test Point 
*100 pF MMD6150 
ee oF Baul. 
/ MMD7000 
or Equiv. 
AS—A12 *Includes Jig Capacitance 





aaa 
Memory 
x Matrix 
Decoder 
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MCM68766 


CAPACITANCE (f= 1.0 MHz, Ta =25°C, Vcc =5 V periodically sampled rather than 100% tested) 
ipiicastnmalpeOvicesiGipes ed 
Finput Capacitance (G/Vpp) in 
Output Capacitance Vayt=OWI out 


Capacitance measured with a Boonton Meter or effective capacitance calculated from the, equation: C= |A;/AV. 









DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted) 
RECOMMENDED DC OPERATING CONDITIONS 


MCM68766 
Supply Voltage MCM68766-35 


Input High Voltage 
Input Low Voltage 


DC OPERATING CHARACTERISTICS 






G/Vpp Input Sink Current 
G/Vpp=2.4 V} IGH=IPL 


Vcc Supply Current (Outputs Open) G/Vpp=ViL 


Output Low Voltage 
Output High Voltage 





AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted) 


Input Timing Levels. ...............ccccecee cee ee eee ees 1.0 Volt and 2 Volts 
Input Pulse Levels.........0...- ccc 0.8 Volt and 2.2 Volts Output Timing Levels.............00....ccecceeeeeeeeees 0.8 Volt and 2 Volts 
Input Rise and Fall Times 20 ns QUIBU EL CSO ints itu aki cce cn tale tials thet on eannntntatas See Figure 1 


Data Hold from Address 





G=V| 


READ MODE TIMING DIAGRAM 


















A (Address) 
G/ Vpp 
High-Z xxx High-Z 
Q (Output) Cx x) Data Valid 
a CXKX x 
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MCM68766 


DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 
(Ta =25+4 5°C) 


RECOMMENDED PROGRAMMING OPERATING CONDITIONS 
po Parameter | Syrmbot | in | Nom 
[Supply Voltage ce fa | 5.0 | 8.28 
Input High Voltage for All Addresses and Data if 22 
VI 


input Low Voltage for All Addresses and Data 
.Program Pulse Input High Voltage 















Vdc 





Program Pulse Input Low Voltage 









PROGRAMMING OPERATION DC CHARACTERISTICS 

[ CC~*~“‘(‘CNCCCHaractoristic = —SSCSCSCSC*d:CCndtion’ =| Symbol | iin 

anata ee ee 

Vpp Program Pulse Supply Current (Vpp = 25 V +1 V) ee ee 
RIS ee 









Vep Supply Current (Vep=24 Vi [= ret = ea] 


Vcc Supply Current (Vpp=5 V) ICC 





AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 
Characteristic 


Address Setup Time 
Data Setup Time 
Output Enable to Valid Data 


Output Disable to Data In 
Program Pulse Width 





* Block mode programming must be used. Block mode programming is defined as one program pulse applied to each of the 8,192 address loca- 
tions in sequence. Multiple blocks are used to accumulate programming time (tcp). 


PROGRAMMING OPERATION TIMING DIAGRAM 


A (Address) ( Address 0 Address 1...8,191 Address 0 


D or Q (Data) 


tGHDV a 


G/Vpp 


TAVPH (PR tPF ed tGLOQV 


tDVPH 
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MCM68766 


- PROGRAMMING INSTRUCTIONS 


After the completion of an ERASE operation, every bit in 
the device is in the '’1" state (represented by Output High). 
Data are entered by programming zeros (Output Low) into 
the required bits. The words are addressed the same way as 
in the READ operation. A programmed ‘'0" can only be 
changed to a ‘'1”’ by ultraviolet light erasure. 

To set the memory up for Program Mode, the G/Vpp in- 
put (Pin 20) should be between + 2.0 and +6.0V, which will 
three-state the outputs and allow data to be set up on the 
DQ terminals. The Vcc voltage is the same as for the Read 
operation. Only ‘’0's’’ will be programmed when ‘0's’ and 
1's" are entered in the 8-bit data word. 

After address and data setup, 25-volt programming pulse 
(ViH to ViHP) is applied to the G/Vpp input. The program 
pulse width is 2 ms and the maximum program pulse 
amplitude is 26 V. 


Multiple MCM68766s may be programmed in parallel by. 


connecting like inputs and applying the program pulse to the 
G/Vpp inputs. Different data may be programmed into 
multiple MCM68766s connected in parallel by selectively ap- 


plying the programming pulse only to the MCM68766s to be 
programmed. 
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READ OPERATION 


After access time, data is valid at the outputs in the Read 
mode. With G/Vpp="'0" the outputs are enabled; with 
G/Vpp="'1" the outputs are three-stated. 

Multiple MCM68766s may share a common data bus with 
like outputs OR-tied together. In this configuration only one 
G/Vpp input should be low and no other device outputs 
should be active on the same bus. This will prevent data con- 
tention on the bus. 


ERASING INSRUCTIONS 


The MCM68766 can be erased by exposure to high intensi- 
ty shortwave ultraviolet light, with a wavelength of 2537 
angstroms. The recommended integrated dose (i.e., UV- 
intensity X exposure time) is 15 Ws/ cm2. As an example, us- 
ing the ‘‘Model 30-000” UV Eraser (Turner Designs, Moun- 
tain View, CA 94043) the ERASE-time is 36 minutes. The 
lamps should be used without shortwave filters and the 
MCM68766 should be positioned about one inch away from 
the UV-tubes. 


AA) MOTOROLA 


‘SEMICONDUCTORS 


3501 ED BLUESTEIN BLVD AUSTIN. TEXAS 78721 


Advance Information 


16 x 16-BIT SERIAL ELECTRICALLY ERASABLE PROM 





(N-CHANNEL, SILICON GATE) 


16 x 16 BIT 
ELECTRICALLY ERASABLE 
PROGRAMMABLE READ 
ONLY MEMORY 


The MCM2801 is a 256-bit serial Electrically Erasable PROM designed 
for handling small amounts of data in applications requiring both non- 
volatile memory and in-system information updates. 

The MCM2801 offers in-system erase and reprogram capability. It has 
external control of timing functions and serial format for data and ad- 





dress. The MCM2801 is fabricated in floating gate technology for high 
reliability and producibility. 

@ Single +5 V Power Supply 

@ Organized as 16 Words of 16 Bits 

@ MPU Bus Compatible 

@ Single +25 V Power Supply for Erase and Program 

@ In-System Program/Erase Capability 
@ Both Word and Whole Array Erasable 





PLASTIC PACKAGE 
CASE 646-05 


BLOCK DIAGRAM 


Block Erase 


VPP 
Control 
if ‘ 


a ”  16-Bit Serial Data Reg. 


1/0 
Buffer 


PIN ASSIGNMENT 


4-Bit Serial Address 
Address Decoder 


*For normal operation, these inputs should 
be hardwired to Vss. 


Multiplexed Address/ 
Data-In/Data-Out 


“ai 


[BE 
ome 
fetr2 
errs 
ADQ| 
[12 | 


+ 
LS) 





Block Erase 
Chip Select 
Test Pins 


FIGURE 1 — Vpp CONTROL 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high- 
impedance circuit. 





This is advance information and specifications are subject to change without notice. ©MOTOROLA INC., 1981 ADI-841 R1 


a 
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MCM2801 ; 


MODE SELECTION 


| 
= | vee | s | ves | crs | crm | crm | va 
Vv Vv CTR3 CTR2 CTR1 Vv 4 
V 













1 
vss [Vin Vit 
vss | Yu | Yu] Yin] Voc 
Vs or Vcc Vss | Vi _| Vid [Vin 
Vssorvec | vn | Vss | vu | Yu t vu 


ABSOLUTE MAXIMUM RATINGS (1) 


| 
: 

Storage .Temperature 
| 
PVC Voltage with Respect to Vss: 


NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for ex- 
tended periods of time could affect device reliability. 











<a 





RECOMMENDED DC OPERATING CONDITIONS (Full operating voltage and temperature range unless otherwisé noted.) 


Symbol 


| Min | 
eos 
Peo] 





Input High Voltage 
Input Low Voltage E 


OPERATING DC CHARACTERISTICS 


po Characteristic Condition | 

















CAPACITANCE (f= 1.0 MHz, Ta =25°C, Vcc= +5 V, 
periodically sampled rather than 100% tested.) 


nit 
[input Capacitance (Vin=OV) | Gy | - | 60 | oF | ea 
i ee re ee including 

. Scope and 
Capacitance measured with a Boonton Meter or effective capacitance Jig) 
calculated from the equation: C=14;/AV. 


Output O 
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ee AC OPERATING CONDITIONS AND CHARACTERISTICS 
Input PUISE:UOVEIS cussn su ccsdemuliiends atapnnacsinn 0.65 Volts and 2.6 Volts Output Timing Levels.............0.. eee 1.0 Volt and 2 Volts 


Input Rise and Fall Times ............0....00 ccc cecceccecseeeeseeeeeeae 20 ns OUIPUDEOSO ees tandica tack bess to ou ccutcawatatterRaromuentnas See Figure 2 
Input Timing Levels ................0.00ccece eee 1.0 Volt and 3.8 Volts 


Symbol 
(ERASE 
WRITE 


Address In Setup 

Data In Setup 

Control Setup Time 

Control Hold Time 

Data-Off Time (from the Clock) 

Chip Select Low to Output Active Time 
Data-Off Time (from Chip Select) 





TIMING DIAGRAMS 
Clock Cycle Detail 


S Chip Select 


tSLCH ets 
tCHCL tCLCH 
VIH 


C Clock ; 
SSN IE 
tCr 
tSLax 
UU, a 


Q (ADQ) — High Z= = 














D (ADQ) Stable 


All times defined at 10% or 90% points. 






Serial Address In 
C 
CTR1, CTR2, Serial Address In 
CTR3 (4 Clocks) 
A (ADQ) 
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vVVL-~ 


READ AND SERIAL DATA OUT 









| | 
CTR1, i 
CTR2, SERIAL DATA OUT (16 Clocks) 
CTR3 . 
tCtrX tCtrx 
Scan a, = 
(ADQ) 
SERIAL DATA IN 
C 
tCtrVCH 






SERIAL DATA IN (16 Clocks) 


CTR1, CTR2, 
CTR3 EaX 


tCtrx 


tDOVCL 






Data Bit 1...14 


Data Bit 15 


LOBCWOW 


'CHQZ 


MCM2801 





ERASE-WRITE SEQUENCE 


tERASE 
} 

a 

Cc rs 

tCtrVCH 
CTR1, CTR2, WORD ERASE 
CTR3 ee en 

tCtrx 


7 

ae ; 
PT, 
Pe 


NOTE: One clock pulse is sufficient to load a new control code. 


FUNCTIONAL DESCRIPTION 

The memory stores sixteen words, each of sixteen bits. All 
functions are selected by a 3-bit parallel control code. The 
Clock line is used to strobe these codes and to serially shift 
data and addresses. 


Read-Out 


1. The 4-bit serial address is shifted on the ADQ line 
while the SERIAL ADDRESS-IN code is applied on the 
three control pins. 


2. The READ instruction is strobed with one clock pulse. 
This reads the word from the new address in the 
memory array and parallel loads it into the data 
register. 

3. While the SERIAL DATA-OUT code is being applied, 
data is shifted out on the ADQ pin with 16 clock 
pulses. In this mode, the ADQ pin output buffer is ac- 
tive. 

Writing 


1. The address is changed, if necessary, in the same 
manner as in the readout. 

While the SERIAL DATA-IN code is being applied, 
data is shifted in on the ADQ pin with 16 clock pulses. 
If the data to be written has already been shifted into 
the data register, it is not necessary to re-enter the 16 
bits, so this step may be omitted. 

The WORD ERASE code is strobed in with one clock 
pulse. After the specified ERASE time, the addressed 
word is erased. 

The WRITE code is strobed in with one clock pulse. 
After the specified WRITE time, a STANDBY code 
can be strobed in to stop writing. Data will be pro- 
grammed at the specified address. 


2. 


It is also possible to change the sequence by erasing a 
memory location before starting a write sequence. 


Standby 


Either of the two STANDBY codes, when strobed in with 
a clock pulse, puts the memory In a quiescent state. The out- 
put is then in the high-impedance state and the absence or 
presence of the clock will not affect the device. 
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Pin Description 

The active high clock signal (C) is used for shifting ad- 
dresses and data into or out of the chip. It is also used for 
strobing control codes. 

The |/O pin (ADQ) is used for entering addresses and 
data-in. It is in the output state only for shifting output data. 

The active low Chip Select pin (S) is only used to block the 
clock and put the ADQ buffer into the high-impedance 
mode. It has no influence on the operating status of the 
device and does not force a standby condition. 

The programming voltage control pin (PVC) is an open- 
drain output that is active when a WORD ERASE or WRITE 
control code is strobed in. As shown in Figure 1, it can be 
used to control the Vpp supply applied to the circuit. The 
BLOCK ERASE (BE) pin can be used to clear the whole ar- 
ray. As the PVC output is not active in this state, the pro- 
gramming voltage should be directly applied to the Vpp pin 
for the specified erase time. 

The Test inputs (TEST1 and TEST2) are provided for 
testing purpose only and should be connected to VS¢ in any 
application. 


Data Protection 

When Vpp is turned off, data stored in the array is pro- 
tected. The programming voltage should not be applied to 
the Vpp pin if Vcc is not present. Therefore, use of the PVC 
control output, which is controlled by the Vcc supply is 
recommended. Using this feature, Vpp and Vcc can be 
turned on or off in any sequence without disturbing data in 
the array. However, to avoid spurious control codes being 
strobed into the device, all inputs should be stable when Vpp 
iS On. 


General Comments 

The erased state corresponds to a logical zero at the ADQ 
output. 

WRITE (for any address) must be preceded by an ERASE 
at the same address. 

Vpp is necessary for WRITE, WORD ERASE or BLOCK 
ERASE. In all other cases, it can be switched to high im- 
pedance, Vcc or VSS. 


MCM2801 


OUTLINE DIMENSIONS 


CASE 646-05 





—_— 


J 
SEATING/K | 
D PLANE sa | 
NOTES: 
1. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 
. DIMENSION “L” TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL. 
3. DIMENSION “B” DOES NOT 
INCLUDE MOLD FLASH. 
4. ROUNDED CORNERS OPTIONAL. 
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(AA) MOTOROLA 


Product Preview mos 


(N-CHANNEL, SILICON GATE) 


2048 x 8-BIT ELECTRICALLY ERASABLE PROM 2048 x 8-BIT 
ELECTRICALLY ERASABLE 

The MCM2816 is a 16,384-bit Electrically Erasable Programmable PROGRAMMABLE READ 
Read Only Memory designed for handling data in applications requiring ONLY MEMORY 
both nonvolatile memory and in-system reprogramming. The industry 
standard pinout in a 24-pin dual-in-line package makes the MCM2816 
EEPROM compatible with the popular MCM2716 EPROM. 

The MCM2816 saves time and money because of the in-system erase 
and reprogram capability. While Vpp is at 25 V and G is at Vi, a 100 ms 
active high TTL erase pulse applied to the E/Progr pin allows the entire 
memory to be erased to the ‘’1"’ state. In addition to in-system program- 
mability, this new-generation PROM is programmable on the standard vale 
EPROM programmer. mew be C SUFFIX 

For ease of use, the device operates in the read mode from a single pee! FRIT-SEAL CERAMIC 
power supply and has a static power-down mode. The MCM2816 is PACKAGE 
fabricated in floating gate technology for high reliability and producibili- CASE 623-04 


ty. 
@ Single +5 V Power Supply ALSO AVAILABLE CASE 716-07 
@ Automatic Power-Down Mode (Standby) 


@ Single +25 V Power Supply for Erase and Program 
Organized as 2048 Bytes of 8 Bits PIN ASSIGNMENT 
TTL Compatible During Read and Program (No High Voltage Pulses) 


Maximum Access Time = 450 ns MCM2816 
350 ns MCM2816-35 


Pin Compatible to MCM68316E and MCM2716 
In-System Program/Erase Capability 





vv 


PINOUT 
COMPARISON 
2816 AND 2716 


Data Input/Output 
Chip Enable/Program-Erase 
Output Enable 


*New industry standard nomenclature 


MCM2816 


Motorola reserves the right to make changes to 
any product herein to improve reliability, func- 
tion or design. Motorola does not assume any 
liability arising out of the application or use of 

MCM2716 . any product or circuit described herein; neither 
does it convey any license under its patent rights 
nor the rights of others. 





NP332/11-80 
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(A) MOTOROLA MCM6670 
MCM6674 


MOS 


(N-CHANNEL, SILICON GATE) 


128c X 7 X 5 CHARACTER GENERATOR 


The MCM6670 is a mask-programmable horizontal-scan (row 
select) character generator containing 128 characters in a5 X 7 
matrix. A 7-bit address code is used to select one of the 128 available 
characters, and a 3-bit row select code chooses the appropriate row 
to appear at the outputs. The rows are sequentially displayed, 
providing a 7-word sequence of 5 parallel bits per word for each 
character selected by the address inputs. 

The MCM6674 is a preprogrammed version of the MCM6670. 
The complete pattern of this device is contained in this data sheet. 


128c x7x5 
HOR!IZONTAL-SCAN 
CHARACTER GENERATOR 


L SUFFIX 
CERAMIC PACKAGE 
CASE 680-06 


Fully Static Operation 

TTL Compatibility 

Single + 10% +5 Volt Power Supply 
18-Pin Package 

Diagonal Corner Power Supply Pins 
Fast Access Time, 350 ns (max) 





ABSOLUTE MAXIMUM RATINGS (See Note 1) 


[ating ids [ats [Oat 










P SUFFIX 
PLASTIC PACKAGE 
CASE 707-02 


Operating Temperature Range 0 to +70 
Storage Temperature Range -65 to +150 


NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- PIN ASSIGNMENT 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 





BLOCK DIAGRAM 


Address Memory Output 
Decode Matrix Buffers 





11. 10 8 Chip 
RS1 RS2 RS3 This device contains circuitry to protect the 
Vec = Pin 18 inputs against damage due to high static volt- 
Gnd=Pin 9 ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 





DS9459/ 12-77 
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DC OPERATING CONDITIONS AND CHARACTERISITCS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED DC OPERATING CONDITIONS 


Supply Voltage ; 


Input High Voltage . ; 
Input Low Voltage . : | 0B 





DC CHARACTERISTICS 


Input Current : 
(Vin = 0 to 5.5 V) 
Output High Voltage VOH 2.4 Vcc Vdc 
(IoH = -205 HA) 
Output Low Voltage VOL 
. (lo, = 1.6 mA) 


Output Leakage Current (Three-State) ILO 
(CS = 2.0 V or CS = 0.8 V, Vout = 0.4 V to 2.4 V) 
‘| Supply Current 
(Vcc = 5.5 V, Ta= 0°C) 
[Characteristic | Symbol | Typ | Unt | 


Input Capacitance 
Output Capacitance 
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, AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted.) 


AC TEST LOAD 


5.0 Vv 


RL =2.5k 


AC TEST CONDITIONS 


[Condition S| SCC*~“~w CS 
Input Pulse Levels 0.8V t0o20V 


1 TTL Gate and Cy = 30 pF 







MM06150 
or Equiv 






Test Point 







Input Rise and Fall Times 





MMD7000 


Output Load 
or Equiv 





30 pF 11.7 k 





AC CHARACTERISTICS 
Characteristic | Symbol | 
Cycie Time 


Address Access Time . tacc(A) 
Row Select Access Time tacc(RS) 





yc 


TIMING DIAGRAM 


teyc OO or 


tacc(A) 
2.0 V 
Aaaress gc  < 
tacc(RS) 


2.0 V 
as arene! 












SS SORRY PRR KK RRS 
SS RRS FORO RORRQG 


Date Out MOK ooh 04 Y eel erent, 


5 
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CUSTOM PROGRAMMING FOR MCM6670 


By the programming of a single photomask, the cus- 
tomer may specify the content of the MCM6670. En- 
coding of the photomask is done with the aid of a com- 
puter to provide quick, efficient implementation of the 
custom bit pattern while reducing the cost of implemen- 
tation. 

Information for the custom memory content may be 
sent to Motorola in the following forms, in order of 
preference: 

1. Hexadecimal coding using 1BM Punch Cards (Fig- 

ures 3 and 4). 
2. Hexadecimal coding using ASCII Paper Tape Punch 
(Figure 5). 

Programming of the MCM6670 can be achieved by 
using the following sequence: 

1. Create the 128 characters in a 5 x 7 font using 
the format shown in Figure 1. Note that information at 
output D4 appears in column one, D3 in column two, 
thru DO information in column five. The dots filled in 
and programmed as a logic ‘1°’ will appear at the outputs 


as VOH; the dots left blank will be at Vo,;. RO is always 
programmed to be blank (Voz). (Blank formats appear at 
the end of this data sheet for your convenience; they are 
not to be submitted to Motorola, however.) 

2. Convert the characters to hexadecimal coding treat- 
ing dots as ones and blanks as zeros, and enter this infor- 
mation in the blocks to the right of the character font 
format. The information for D4 must be a hex one or 
zero, and is entered in the left block. The information for 
D3 thru DO is entered in the right block, with D3 the 
most significant bit for the hex coding, and DO the 
least significant. 

3. Transfer the hexadecimal figures either to punched 
cards (Figure 3) or to paper tape (Figure 5). 

4. Transmit this data to Motorola, along with the 
customer name, customer part number and revision, and 
an indication that the source device is the MCM6670. 


5. Information should be submitted on an organiza- 
tional data form such as that shown in Figure 2. 


FIGURE 1 — CHARACTER FORMAT 


Character Numbe( LUSTOMER (WPUfD 


LSB HEX MSB LSB HEX 


ROW SELECT 
TRUTH TABLE 


[Rss | ps2 | asi | OUTPUT | 
RO 


oo0o0 


Character Number 70 E. NPUD 





FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS 


ORGANIZATIONAL DATA 
MCM6670 MOS READ ONLY MEMORY 


Customer: 


Company 


Part No. 


Originator 


Phone No. 


Chip-Select Options: 


Active High 





Motorola Use Only: 
Quote: 
Part No.: __ 


Specif. No.: 


Active Low No-Connect 


0 


L] LJ 
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FIGURE 3 — CARD PUNCH FORMAT 


Columns 
Blank 
Hex coding for first character 
Slash (/) 
Hex coding for second character 
Slash (/) 


Hex coding for third character 
Slash (/) 

Hex coding for fourth character 
Blank 

Card number (starting 01; thru 32) 


Column 10 on the first card contains either a zero or 
a one to program D4 of row RO for the first character. 
Column 11 contains the hex character for D3 thru DO. 
Columns 12 and 13 contain the information to program 
Ri. The entire first character is coded in columns 10 thru 
25. Each card contains the coding for four characters; 
32 cards are required to program the entire 128 characters. 
The characters must be programmed in sequence from 
the first character to the last in order to establish proper 
addressing for the part. Figure 3 provides an illustration of 
the correct format. 





FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT 
(First 12 Characters of MCM6670P4) 


WAR 1D 16 1d OUP 18 98 20 2022.29: AG FS OZ) 20 20 IO J 32 TD 4 35 WD WO WO 4D At 42 42 44 45 45 47 48 0950 St S753 54 556 5) OSE CLEIHMEMHUERNNNNAKN NRE 


PRT RDO) Blo) lo ot RP Eeeee: ©) Geer cl Gt oe pt oP | Ree | 
2228222272220 22722222722222222222 
33333333333333333333333333333333333333333333333333333333333333333333333333333333 
WEP OVER UCe CRU UREREPOPEPPPCECVPCECereeereeersy) £i ci vl cl et POPP eee ee Pee Perr erery yy 
SUPUPISELIS EP ESSOESSLOSLLOSSOSSOLISE SELES EEC PELE SEPP EEE PES eee eeeeree een) 


Sv71V0 - 36010 
Sv11v0 - 38010 


Sv11v0 - 386010 


COCEECECECCCCECBECCCECEC CEC CCH SCCCBECCCEC CEE CECEEECEESEECCECECCCCHEGCCECCEEGEECEGCRECEE 
DUVTVVTVIVIT PATTI ddd 


AAA EARS papell AA AES Bas A RC RO Ee 


SA re ee ene SV G2 82 59 SP ON ST 8 : ec? VP RDM 





299999999999 
BANBRRO 


FIGURE 5 — PAPER TAPE FORMAT 


Frames 
Leader 
1toM 
M+1,M+2 
M+3toM + 66 


Blank Tape 
Allowed for customer use (M <64) 

CR; LF (Carriage Return; Line Feed) 
First line of pattern information 

(64 hex figures per line) 

CR; LF 
Remaining 31 


M+67,M+68 
M + 69 to 
M + 2114 


lines of hex figures, 


each line followed by a Carriage Re- 
turn and Line Feed 


Blank Tape 

Frames 1 to M are left to the customer for internal 
identification, where M<64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 


start of data entry. (Note that the tape cannot begin with 
a CR and/or LF, or the customer identification will be 
assumed to be programming data.) 

‘Frame M + 3 contains a zero or a one to program D4 
of row RO for the first character. Frame M + 4 contains 
the hex character for D3 thru DO, completing the pro- 
gramming information for RO. Frames M + 5 and M + 6 
contain the information to program R1. The entire first 
character is coded in Frames M + 3 thru M + 18. Four 
complete characters are programmed with each line. A 
total of 32 lines program all 128 characters (32 x 4). 
The characters must be programmed in sequence from the 
first character to the last in order to establish proper 
addressing for the part. 
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The formats below are given for your convenience in preparing character information for MCM6670 programming. THESE 
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom Pro- 
gramming instructions for detailed procedures. 

Character Number 


Character Number Character Number _.__ Character Number 











_MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB LSB HEX 


re COO (ool roQO000 (ofol re QOO000 2. ro MIOO0O0 jolo 





r2QIOO000 P2 OOOO r2OI0000 a2 QOIOO00 
9s OOOO rs QMOO00 re QOO00 es OIO00 
SS OGEAG re QKO0O0 FP QHUO0O00 re QUOO000 
rQIOOO00 es QIOO0U rs QOO000 Rs QOOOU 
re OO00 re QO000 re OIO00 re QOOO00 
"OOO000 F7QIO000 r7QO000 r7 QO0O00 
D D4!I03 O4!ID3 00 04!03 DO 


Character Number Character Number 








Character Number 





MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB 





PZ2QOO00! | | r2Q7;0000 P2OIO000| | | POOO00! | | 
BOOOOO| | | BOIOOO[ | | eMOOO0| | | PEOOO00| | | 
ROOOOO| | | rpaQIO00O0| | | raQIO000/ | | rn QIODO0| | | 
rQOOOO| | | PQOOOO0| | | PeDOIOOO0| | | eee 
eQOOOO| | | reeQOO00{ | | reQIO000| | | ree OOO00| | | 
"OMOO00L 1 VP" OIOOOO || | "OOO000L1 | ” QOO00 a 


Character Number Character Numher Character Number i Character Number 














MSB LSB HEX MSB LSB HEX mMSsB LSB HEX MSB LSB HEX 


ro IOOO0O jolo 





e Oooo eQooool |, 
eOooo seQOoool | 
reOo00 eQiOopool 
esDIO00 OOOO | 
ee OOOO eOOO0O0( | | 
"OB00 eggoog oo 


Character Number et, Character Number 








msB LSB HEX MSB LSB HEX 
rR QOO0D0 [0/0] roQIOO0D0 jolo 
rQOO00 en QOO00 || | 
R20) P2000 
RB OOO 3 OOO 
RQOOO0 Re OO0 
re OHOO re QOO 
re OOO re OOO 
7OOO R7 OOO 
o04!D3 04lo3 
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FIGURE 6 — MCM6674 PATTERN 


Qeeasso 
eo00c00s 
@eooe8c9jces 
@ooucos 
Ceuesaso 
QO 
i 
Ss 


eseese0 
oe0cecs 
oos8008 


Os8eseso 


oQoo8000 
gooo08000 
Qs08080 
Qos8es800 
0008000 


oo800800 
Qucs0o0soa 
Oseesses 
oo0e80c080 
00800800 


qgooo0s8000 
o0000800 
00888880 
oQa0go0oso0ag 
ooo00so0a 


os80oo0scos 


oouoe0cdo 
o0uo@eso0o 
cOsosca0 
oocscoc 
oo080cno 


coeses 
os80ocd 


ougescos 
ecosese 
@cc0s8000 
ecossse 
oea8s0o0s 


ooso00000 
oo0s80000 
ooo008000 
oggoo0s800 
ooo008880 


Osesssea 
O8080808 
oB8coecoes 
oscs0ecse 
Deessaes 


00208008 


Gesaeanea 
ao0o000co08a 
oooo00008 
Ooo000I08 
oooo0000e8 


oo0000008 
ooooocus 
oseessas 
oogoo00os 
oocgoccce 


og8oqo0o00d 
oaeoocodd 
osoo00000 
o@o0oo00000 
oB8essess 


oseseesss 
oeoo000s 
o@0coc00s 
o@8co0c00Ss 
OBaeeeas 


Oesesase 
oe8ocoe00s 
ovuesecos 
og8e0cco0nsa 
osseuess 


OBseesas 
o@8co0s80o0s 
os00esess 
owooo00s 
Oseesasa 


ousssses 


oesesesea 


Ceassssee 
oecocoas 
Ceuees0os 
oscosocoes 
Osseeuus 


COB8SseE0 


Ooos8ssen80 


oo8oQq00Ga 
Qg8000000 
os8soo0o0so0s 
oe80cos8000 
aoe@eooo00 


gaoooo00g00 


I388CcOo0ces 


OCesegeLsse 
oo0oae8000 
oo008000 
o0008000 
90008000 


ooooococgus 
Oosesesaan 
o8o0o00c0 
Ccesssass 
oqoo00008 


oo808000 
oaoo080000 
oo0e80eco00 
aqqgoooso0a 
oo0o0s8e8s8o0 


O0ee8s8eeo 
oe8ocoo00ds 
oOeessecos 


-O8008008 


ooesessco 


00888880 
oe80000cK0a 
OB8lj08888 
08008508 
oose8ees0 


O088es8e0 
o8008008 
OoB80c0ossee 
owoo0o00s 
ooseseso 


oOsseesEeo 
o#8ocosoo0s 
osuesscos 
og80ocoo0s 
ooseesso 


osesesssa 
oBscoeo0es 
os8soqoocecds 
oseco#o0o0s 
oesesnee 


00800000 
oocseaag0d0 
o00n0e8000 
oocoos800 
oncoo0s8o0 


o0000000 


oooos8000 
ooo008000 
oosesssao 
ooooso0a0d 
000080090 


oogs80s8080 
oo0e8s8e00 
Oaseseeas 
ooos8es800 
oo#8ce8os80 


oo000c000 
ooos8ese0o 
Qosg80co00so 
osooooos 
ooocoo000 


qaooo009c0 
os8oooco00s 
oo@cooRd 
ooos8se0oo 
Qo00000C 


Qqooo00gC: 
ooo00o0c00 


ooo00s8C000 


Oo0000808 
oo0o0cos80 
ooseceoe 
osoosecds 
oosesoceso 


oos8s0coces 
oo0ecosnes 
ooceedgca 
oe8e0c0seod0 
ossoocso 


cos00eco 
oos808080 
Osseeuas 
ooa@#casoao 
ooo80080 


oo0808n0 
Oseseeas 
oo0#80e00 
Osesesesea 
ooos8o0eo00 


ooogo0go000 
Oeseocood 
o0000000 
Os8secoco 
ooo000000 


oogogog00 
aooco00c0 
oeseeseece 
Goooo0ga 
oooo00000 


oaoococo0a 
oo0000000 
aqoooo0000 
oocoao00o0o 

oo000000 


ocesecd0c 
o8008000 
o8000s808 
C@oo00Gcad 
908907000 


00008000 
oocecedtt0 
oo08cco80o 
oecoocns 
20000000 


oooscaca 
ooos80800 
ooo0s80800 
ooos80s800 
ooosoeson 


go0000000 
oecooo0s 
ooso0g0s80 
Qooe0csoa 
oooog0co0o 


cooogooa 
Qoo000000 
Oss0ceso0 
Cesocesso 
ooo000008 


Ocooo00gcno0 


oo00cu00 


ooesseaco 
os8o0o0s8o0so 
oOscoscos 
os8coso0os 
oOoseacoo0o0 


Gossos8sO 
os0o0ose8o00s 
QOs00s8008 
osoos0os 
Ooos#s80es80 


Osesoo0o0d0 
oeoson0cd 


09000880 
oecosovuoSs 


oo0o0s8ese0 


os8908680 
oe8cedoos 
Je0cec0cRe 
osB8cecoos 
oOsesoned 


o0000a00 
Oesesseea 
ooso0o0e80o0 
ooos80800 
ooocosasoo-: 


oossceso 
98008008 
osocosoo0e 
Qegco000s 
00800080 


Oo0B8e80oo0s 
osoo0so00s8 


OOBaseaeso 
o80en00e 


oos8eaess0 
je000008 
oecoo0o0s 
oecocooos 
ooesesso 


Ossesnaes 
ogqo008000 
oo0s80000 
00800000 
Oeassseass 


Oasusses 
oosooo00d0 
oo0esooc 
ooe00000 
Cesesassea 


ago0co00s8 
oo0o0008 
oocoo00e8 
oocooo08 


| Osasusse 


oe8oo0oo00s 
cosoo0sa 
oo0e0e8dG 
oo0cos0g0 
osessass 


Oosseseeseso 
oooco0008 
oooo00ds 
00000008 
oooo00o80 


00000000 


oo000000 


osgseseass 
oooo0s8000 
oo0ocecoo0 
ooogs800G 
[ee8se008 


oscosses 
osg8coso0s 
98000008 
osoocoo0s 
oosseeso 


ogs8o0o0o0o000 
o#g8ooo0cd 
oOso0cso000 
oeo08o00a 
Oos8ssesass 


oB800oco0s 
oB8000008 


Ossesesss 


O0e8s8ess0 
oeo00coco0n0s 
ogooo00s 
OBsgassca 
oecocoos 


oQ0e@000E0 
oecoo008 
og8oo0o0co08 
oe00ccu00a 
oossess0 


oossoaso 
ogsooea8cusa 
ogoo0#8@8cOos 
OCesesesea 
oe8cooo00e 


oCOs8sassa 
oos8o0o0s8o0 
oe8000B800 
90800800 
ouoossess 


o0e8esea80 
os00co00Ss 
oecosess 
oscosoos 
ooe8cos8soO 


oooooo00s 
ooo00Gc008 
ooo0o000®8 
oooo000s 
oooo00po0s8 


a0080000 


‘Oos80000G 


OoOgsooco0000 
oogsoo000ga 
ooosoc00 


ooo00g000 


oooco00000 


ooo000g8o0 
ooo00800 
oo008000 
ooos000g 
oos8o00000 


ogooo000d00 
os80oo00c00es 
os8ococdces 
Oosssseas 
oooo0000 


osecoo0s 
QOsg0e80008 


oso0o00o0ss 


os8eoo000 
ooo0e0000 
ooocesse8 
qoos80q00da 
o#sgeococo 


osscoces 
aqaooe8e0csdad 
ooo00s8gqo0c 
oo080800 
oe8ecooss 


OseL8ueass 
oo00g008s0 
ooo00e800 
ooocoo08a 
osssseas 


Qe@e@eco0o 
00008800 


Qsssooo00 


Ooaeseaso 
oooo0008 
ocooo00ds 
oooo000u8 
Oseseseso 


o#8cqgo0000 
Qoeoco00coa 


O@q0000c0 


oo0s800s8s8o0 
os80cos800s8 
osooso0s 
osoos8cos 
o08e00e80 


oossoo00s 
o@g200sos0 
oscoesco 
Os008000 
Ossseaeas 


Ooo0s8sese”Ee 
owgoocosa 
o#g80ccoso0e 
oBso0000s 
ooseesso 


cos8scoogd 


CIU008e880 
ooo0s00n0s 
oonesnoos 
coosooo0s 
o00008880 


20008888 
9008000C 
Jduea0000 
ocooscoo 
oOo0REeeEsg8 


OU00s8E8E8 
00080000 
Oo0oD0e8Ega8 
ooo0e0a0cad 
onosssas 


90000000 
ooon000s 
Caseeseas 
osg00co0s 
90000000 


OGOO00000 
aqgo00B80008 
00008080 
cooo0eoo 
OEeecsess 


os0osesso 
oooo0008 
oouocoos 
oooocoooa 
90000080 


Jgooo00000 
ooo0c0g008a 
CcEaceesss 
ooos0c0cs 
000005900 


OOoOoCcsesa 
coos8ccoc 
900e80000 
oo008000 
Jeeegusua 


Oeeaeseeseao 
oosescooea 
og8coso0ce 
o8 208008 
oosechiso 


ovo@e@co00a 


ooo00n00ca 


J000880G 
ooos0s80s 
ocoscseos 
ooosososa 
ocoooeeso0 


Ooesessss 


o0008e8ea0 


Q0008s880 
Oo00s800CS8 
oo0s0008 
OO0008080 
Osescseeuaes 


Ooocosesa 
J00e808CR 


ooouceg00 
oesoseocon 


Q0808080 
Oece0s80s 
oo808080 
osocs0ece 
oosg808nso0 


ooso00o0c0a 
oo0s8c0000 
oo#s#00000 
Os8c0000900 
908cn00o0 


oo0gg0oo00g 
ooocosoo00 
ooB8s0ceso0 
os8000008 
ooo00000 


oo00ago000 
oooo0000 
Casecese 
ooo0o0000 
cooo0000 


oQgo0o0000 
Ooseooco00a 
OooR8ecesoO 
OO0Os800CG 
ooo000000 


Oo00ecO00s 
ooosscoces 
ooo0se0cso0s 
oo0osa00es 
ooosa0co0s 


Oassese0 
oooo0sc0se 
oooo#e#c0s 
oOCoso00a 
5#aesLscoso 


oooesccos 
oo0ooso0so0 
00000800 
oooososC 
oooso00ce 


CcOossssO 
ooo00o0ds 
OOOUOCCSaG 
CGo000008 
oonsss8e85 


oOo0ocsgs8s800 
00000080 
ooo000g0s8 
oooo008sa 
oooeasesc0d0 


ocosssEas 
ooocoosa 
ooqoo0000o8 
coooooos 
oocessso 


OO080080 
oooscooes 
ossesasl 
oo083000 
ooos8000d0 


oons0c0e8d 


ocooso0es 


ooo0ec0a 
ooo#s#0d000 
oooe8cood 
oo008agp0 
ooosesqcse 


Osesesasce 
oos8oso0n 
os80o00edU 
QBso00e800 
ooe8eaesou0n 


ocoessnno 
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(AA) MOTOROLA 


8192-BIT READ ONLY MEMORIES 
ROW SELECT CHARACTER GENERATORS 


The MCM66700 is a mask-programmable 8192-bit horizontal-scan 
‘(row select) character generator. It contains 128 characters in 
a7 X 9 matrix, and has the capability of shifting certain characters 
that normally extend below the baseline such as j, y, g, p, and 
q. Circuitry is supplied internally to effectively lower the whole 
matrix for this type of character—a feature previously requiring 
external circuitry. 

A seven-bit address-code is used to select one of the 128 available 
characters. Each character is defined as a specific combination of 
logic 1s and Os stored in a 7 X 9 matrix. When a specific four-bit 
binary row select code is applied, a word of seven parallel bits appears 


at the output. The rows can be sequentially selected, providing | 


a nine-word sequence of seven parallel bits per word for each 
character selected by the address inputs. As the row select inputs 
are sequentially. addressed, the devices will automatically place 
the 7 X 9 character in one of two preprogrammed positions on 
the 16-row matrix, with the positions defined by the four row 
select inputs. Rows that are .not part of the character are 
automatically blanked. 

The devices listed are preprogrammed versions of the MCM66700. 
They contain various sets of characters to meet the requirements 
of diverse applications. The complete patterns of these devices 
are contained in this data sheet. 


@ Fully Static Operation 
@® Fully TTL Compatible with Three-State Outputs 
@ CMOS and MPU Compatible, Single + 10% 5 Volt Supply 
@ Shifted Character Capability 
(Except MCM66720, MCM66730, and MCM66734) 
Maximum Access Time = 350 ns 
4 Programmable Chip Selects (0, 1, or X) 
Pin-for-Pin Replacement for the MCM6570, 
Including All Standard Patterns 


Memory 
Address Matrix Row Output 
Decode (8064) Oecode Buffers 


Blanking 
Shift Matrix 
Control 
Matrix rai 


BLOCK 128 Matrix 


MCM66700 MCM66710 
MCM66714 MCM66720 
MCM66730 MCM66734 
MCM66740 MCM66750 
MCM66751 MCM66/760 
MCM66770 MCM66780 
MCM66790 


MOS 


(N-CHANNEL, SILICON-GATE) 


8K READ ONLY MEMORIES 


HORIZONTAL-SCAN 
CHARACTER GENERATORS 
WITH SHIFTED CHARACTERS 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 623-04 


i 


P SUFFIX 
PLASTIC PACKAGE 
CASE 709-02 





DIAGRAM. Select CS3 CS4 CS1 CS2 


Vcc = Pin 2 
RSO RS1 RS2 RS3 Vss = Pin 13 





DS9516/8-78 
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MCM66 700 Series 


ABSOLUTE MAXIMUM RATINGS (See Note 1, Voltages Referenced to Vgs) 


dc 
de 


031070 


ce 

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 

exceeded. Functional operation should be restricted to RECOMMENDED 

OPERATING CONDITIONS. Exposure to higher-than-recommended voltages for 
extended periods of time could affect device reliability. : 





DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vss) 


Input Logic ‘1°’ Voltage 


Input Logic ’’0” Voltage 










| tye | Max Tne 
(Vip = 5.5 Vde, Vcc = 4.5 Vde) 
(lo = 1.6 mAde) 
Moneemeunel EE 
(oH = - 205 uwAdc) 
[Power Supply Current cg 0 ne 
[Power Danpation Po 500 


CAPACITANCE (Periodically sampled rather than 100% tested) 
Input Capacitance Cin 7.0 
(f = 1.0 MHz) 
Output Capacitance Cout 7.0 
(f = 1.0 MHz) 
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MCM66700 Series 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted) 


AC TEST LOAD 


5.0 Vv 


RR. = 2.5k 


Test Point MM06150 
or Equiv 


AC TEST CONDITIONS 


— MM07000 


AC CHARACTERISTICS 


Characteristic 


Address Access Time Ne :. Stgeeta.. <-' 


Row Select Access Time 


Chip Select to Output Delay a -aeae E Ce eee 





TIMING DIAGRAM 





tacc (A) 


2.0V 


tace (RS) A 


2.0 V 
ae {5.8 v eee 


| casniasanicage 


LLLLLL, = Don’t Care 


i?) 
77) 







an 


Cc 
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MCM66700 Series 


MEMORY OPERATION (Using Positive Logic) 
Most positive level = 1, most negative level = 0. : 


Address . 
To select one of the 128 characters, apply the appro- 
priate binary code to the Address inputs (AO through A6). 


Row Select 

To select one of the rows of the addressed character 
to appear at the seven output lines, apply the appropriate 
binary code to the Row Select inputs (RSO through RS3). 


Shifted Characters 

These devices have the capability of displaying charac- 
ters that descend below the bottom line (such as lowercase 
letters j, y, 9, p, and q). Internal circuitry effectively drops 
the whole matrix for this type of character. Any character 


can be programmed to occupy either of the two positions 
ina 7 X 16 matrix. (Shifted characters are not available 
on MCM66720, MCM66730, or MCM66734.) 


Output 
For these devices, an output dot is defined as a logic 1 
level, and an output blank is defined as a logic O level. 


Programmable Chip Select 

The MCM66700 has four Chip Select inputs that can 
be programmed with a 1, 0, or don’t care (not connected). 
A don’t care must always be the highest chip select pin or 
pins. All standard patterns have Don't Care Chip Select— 
except MCM66751. 


DISPLAY FORMAT 


Figure 1 shows the relationship between the logic 
levels at the row select inputs and the character row at 
the outputs. The MCM66700 allows the user to locate the 
basic 7 X 9 font anywhere in the 7 X 16 array. In addition, 
a shifted font can be placed anywhere in the same 7 X 16 
array. For example, the basic MCM66710 font is 
established in rows R14 through R6. All other rows are 
automatically blanked. The shifted font is established in 
rows R11 through R3, with all other rows blanked. Thus, 
while any one character is contained ina 7X9 array, the 


MCM66710 requires a 7 X 12 array on the CRT screen to 


contain both normal and descending characters. Other 


uses of the shift option may require as much as the full 
7 X 16 array, or as little as the basic 7 X 9 array (when 
no shifting occurs, as in the MCM66720). 

The MCM66700 can be programmed to be scanned 
either from bottom to top or from top to bottom. This is 
achieved through the option of assigning row numbers in 
ascending or descending count, as long as both the basic 


‘ font and the shifted font are the same. For example, an 


up counter will scan the MCM66710 from bottom to top, 
whereas an up counter will scan the MCM66714 from top 
to bottom (see Figures 7 and 8 for row designation). 


FIGURE 1 — ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCM66710 AND MCM66720 


ROW SELECT 
TRUTH TABLE 


 ns2 | ast | aso | OUTPUT | 
RO 


R1 
R2 


oooco 


| RSa 
O 
0 
Oo 
Oo 
Oo 
ie) 
0 
0 


oO 
0 
Oo 
Oo 


OOOCOOSESSEEB8880 
Oo0O0000000800080 
OOOOCOO00B800080D 
OOQOOOOO0COOS800080 
OOOOOOO000800080 
OOQOOOCOO0OB800080 
OOOOOOO00OO8BB00 





2] 
a 


MCM667 10 


ROW 


NO. 


R15 
R14 
R13 
R12 


0 
0 
0 
O 
O 
O 

80 


MCM66720 


ROW 
NO. 


ro OOOO000 
R1 
R2 
R3 
Ra 
R5 
R6 
R7 
R8 


aa 
OS 
Og 
a 
a 
8 
O 


SS8G50888 
Oo0o0os800 
OoO00s800 
OOOOBs8000 
OOO0ER0O0 
O0O0OsSOO00 
OOOO0O0OSSE 
Saenuaa 
oOo00000 


Oo 
nH 
O 
° 
12) 
a 
0 
=] 


=] 
°o 
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MCM66 700 Series 


CUSTOM PROGRAMMING FOR MCM66700 


By the programming of asingle photomask, the custom- 
er may specify the content of the MCM66700. Encoding 
of the photomask is done with the aid of a computer to 
provide quick, efficient implementation of the custom bit 
pattern while reducing the cost of implementation. 

Information for the custom memory content may 
be sent to: Motorola in the following forms, in order 
of preference: * 

1. Hexadecimal coding using IBM Punch Cards 

(Figures 3 and 4) 
2. Hexadecimal coding using ASCII Paper. Tape Punch 
(Figure 5) 


Programming of the MCM66700 can be achieved by 
using the follow sequence: 

1. Create the 128 characters in a 7 X 9 font using the 
format shown in Figure 2. Note that information at 
output D6 appears in column one, D5 in column two, 
through DO information in column seven. The dots filled 
in and programmed as a logic 1 will appear at the outputs 
as VOH:; the dots left blank will be at VO... (Blank formats 
appear at the end of this data sheet for your convenience; 


FIGURE 2 — CHARACTER FORMAT 


Character Number (Cystomse. pur) 


Rig 
Rd 
Ala 
Rou 

R10 


11 


30 


49 


Columns 
1-10 


12 — 29 


31 — 48 


MBN SMIATED 
OBBBOOODD 
BO0OBOON0 
2@000B8000 
OBOBO0000 
OOsBgO0O000 
OBOB000 
8 B@O0O0OB8O0 


n 
Oo 
a 
Oo 
Ww 


50 — 67 
68 

69 — 76 
77 -— 78 
79 — 80 


they are not to be submitted to Motorola, however.) 

2. Indicate’ which characters are shifted by filling 
in the extra square (dot) in the top row, at the left 
(column S). 

3. Convert the characters to hexadecimal coding 
treating dots as 1s and blanks as Os, and enter this infor- 
mation in the blocks to the right of the character font 
format. High order bits are at the left, in columns S and 
D3. For the bottom eight rows, the bit in Column S must 
be 0, so these locations have been omitted. For the top 
row, the bit in Column S will be O for an unshifted 
character, and 1 for a shifted character. 

4. Transfer the hexadecimal figures either to punched 
cards (Figure 3) or to paper tape (Figure 5). 

5. Assign row numbers to the unshifted font. These 
must be nine sequential numbers (values 0 through 15) 
assigned consecutively to the rows. The shifted font is 
similarly placed in any position in the 16 rows. 

6. Provide, in writing, the information indicated in 
Figure 6 (a copy of Figure 10 may be used for this pur- 
pose). Submit this information to Motorola together 
with the punched cards or paper tape. 


FIGURE 3 — CARD PUNCH FORMAT 


Blank 

Asterisk (*) 

Hex coding for first character 
Slash (/) 

Hex coding for second character 
Slash (/) 

Hex coding for third character 
Slash (/) 

Blank 

Card number (starting 01; through 43) 
Blank 


Column 12 on the first card contains the hexadecimal 
equivalent of column S and D6 through D4 for the top row of the 
first character. Column 13 contains D3 through DO. Columns 14 
and 15 contain the information for the next row. The entire first 
character is coded in columns 12 through 29. Each card contains 
the coding for three characters. 43 cards are required to program the 
entire 128 characters, the last card containing only two characters. 
The characters must be programmed in sequence from the first 
character to the last in order to establish proper addressing for the 
part. As an example, the first nine characters of the MCM66710 
are correctly coded and punched in Figure 4. 


Character Number CUSLOMER bepvr ) 


mSsB 
8 O88 


BOOOO0O00 
ORB hG 
OOOS8O0O0OS808 
OOOOS88080- 
OOOO0OO0000 


900080080 
°ODO0BD0RB0B 


7) 
QO 
@ 
Q 
© 





NOTE: Motorola can accept magnetic tape and truth table formats. For further information contact your loca! Motorola sales representative. 
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MCM66700 Series 


FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT 
(First 9 Characters of MCM667 10) 


oe = 24°74 5 Se ot 1 = me Pra a 


eee 


Oe 


Roe 
e 


i 6(«C 
| 
CCOKCCOOCCOORRRRRRRPO oc occ oocoPooooccococcoo Go Gog ho Gocdsooncco Gc Go Gc PPooonooo0gooo 


ee ee ee ee |, ee ee ee Ute ee ie ee i es ee S| RO es 


REDE RRRE EERE RREEees bf LeeE CF | LR EERREees Leen | ct be tn LD eReeees SReREEREeE LE 
2277022 2272722227 82 G2 2 GRA R2 2 a2 22222222292 2222222222222255202222222 


33333339933933333333303333333033303300333930093333333333333333330383833533333333333 
PWYEVUVELE! LUVEVERTTY! C1 | | PEER EVEVERUEV EVER EES VUE VEVEN! VON VOT VrrrVrrerrry yyy 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS555555 
CEGEEGCEEEECEEECEEEECEE6EECEBEEE SEE EEE CEES ESSE GCE BEE MECCEESCC BEEF LEGS CEG EGEGEEREE 
POVQVVDVIVVTIVTDD VAD TVD DVD DVT DTD 
CORRS HK RACER R RR CRATER AKHRaeeseseseseesacsceaessMsssassaesOssesessessassssssssss 
99999999999999999999999999 9 


Ca) MRP ee OT te OY Le) Ae es b ¢ 


ODE STANO4RO FCRM 5081 





FIGURE 5 — PAPER TAPE FORMAT 


Frames : 
start of data entry. (Note that the tape cannot begin 


with a CR and/or LF, or the customer identification will 
be assumed to be programming data.) 

Frame M + 3 contains the hexadecimal equivalent of 
column S and D6 thru D4 for the top row of the first 
character. Frame M + 4 contains D3 thru DO. Frames 
M + 5 and M + 6 program the second row of the first 
CR; LF character. Frames M + 3 to M + 66 comprise the first line 


Remaining 35 lines of hex figures, of the printout. The line is terminated with a CR and 
each line followed by a Carriage LF 


Return and Line Feed 


Blank Tape 

Allowed for customer use (M <64) 
CR; LF (Carriage Return; Line 
Feed) 

First line of pattern information 
(64 hex figures per line) 


Leader 
1toM 
M+1,M+2 


M+3toM + 66 


M +67, M + 68 
M + 69 to M + 2378 


The remaining 35 lines of data are punched in sequence 


Blank Tape using the same format, each line terminated with a CR 


Frames 1 to M are left to the customer for internal 
identification, where M <64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 





and LF. The total 36 lines of data contain 36 x 64 or 
2304 hex figures. Since 18 hex figures are required to 
program each 7 x 9 character, the full 128 (2304 = 18) 
characters are programmed. ; 


FIGURE 6 — FORMAT FOR ORGANIZATIONAL DATA 


ORGANIZATIONAL DATA 
MCM66700 MOS READ ONLY MEMORY 


Customer 


Customer Part No. 


Row Number for top row of non-shifted font 


Row Number for bottom row of non-shifted font 


Row Number for top row of shifted font 


o 


Programmable Chip Select information: 1 = Active High O = Active Low X = Don’t Care (Not Connected) 


CS1_._- « CS2__-. 0 CS3___. CS4__ 
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MCM66700 Series 


a 


MCM66710 PATTERN 


FIGURE 7 





1011 








1001 


auogoo0q000d 
8 a0q00c0000 

gooo0coa0a 
occoo00eo 
-coononns 
DO ICCcOCcos 
~oesae8c 


o6 


2000C00C2 
odsesesoo 
- osonsooso 
a ecocosccos 
Ss! eccosccos 


oo 


“Oeese80c 


‘ 2 cIGOOCUL 
c oossesss 
osqc0an 
8009000 


sonov00U 
cCoso0odg00u 





oo 





o6 


yoq000g00nNe 
@eB8on0n0cc 
@eu000080 


LOCSCUL: 

TCVOQUOOGE 
UCBOUONL. 
on@o0a@0dve 
JUBOCBOHS 
vOCceoeaoao 











BOQgCOCOILe 
Biel slelelsi dere) 
NOCONOOGE 
OUB0L:00862 
eon0n0cence 
g02088U0 
7ese8ecceaec 


Q@oo00000i) 
ooeoco0oc 
SO00800N0L 
ooooso000 
Ssopeseses 
cJecocossesa 
sencooo0nr 


oooGgoogan 
o@cesoco0 
eosoosco00 
@os#008009 
@osgo0cscco 
eeeesesen 
asc0090008 


a00080008 
ooooos80s8a 
aqqoo00a80o 
soggososs 

oe 














oocasea 
ooo0s000e8 
cooodeseo 








8 9e0coceccsac! 











ucooeeeon. 














9o000e80N0c 





Scses 


Occ 





BOCcL“eeonr: 
econrcuacey: 
BC uwOCUCE 





2508e8S8CLe 
D0sccoese 
Q@ooo0coc 
ecaonere 





ae joseecce 


J00C8es8eCc 
cno0e0nnce 
CHUNU00CE 
OuUcs00e88B. 
“cUuoouv008 


aemele) TT | ld 


~BO00TSVS 
coeeecc 








s 

G 
CL@S8BaLOU': 
Y@000900C 
J 

e 

a 


209CO0COr 
200Ce@C00G 
90000808 
QOUCOI8: 
VO00080 
clI0e00 
" noOe0 





Oo 
Q0C 


GOONOCGLLE. 
NONIBIOGU: 
LN NeBae8. 
TOONS 
wt JUVOOOIS 


ocoso0o 
oocosocse 
ooos8ao 
ooo08ca 
ooa 
Qo00080 
900008 


ooooooo0c2 
9 ~8eo0000c 
gQeqosa0ceon 
@oovcecc) 





oo0gg00c": | 


yoooeooue : 


























LIONIGIs:.. 
WJIQVBUVOUC 
Jeesvassu 





ABVQNOUVCH.: 
JOBGVUOOSL. 
oeeie) | Teleley 

VVEGOGEON 
IBOOVOOCO 
sesaeseaen 








Z0COC:: Coe 








: Aibteteletelalste »Ceconucns 
sneer oe | V0000NR00I 
5 > VOCONOUC: 

ese. Gea 
NOON 














= RS ittateeet | 






















ete : 7O00GO0U0e 3 a i eisia 
odgd0o ; Sseacceees AMOEICEMA TPE prices = 
eoo0cuu0e OGCUNG. Couecc OLCCWONOC t 





OIS00008 





980900CeN hale 7e8 
Ho08000B8U1;3 
Cooecen:: 












BIE Se. 





woOocoococ 
90868s8e6C: 
 @000008:. 
eo00vccce 
ACHHOVOCY 


aoddnrsocs 


Boe DoCoct  7eeeoccec 












AoGcon seseeovsec 


mga0ceog0n¢ 
oooecoccse 
9909e@0080 
oonsceec 

CCCCOmEaGC 
cCcosnosy 
MPOeVIO 1B 





30000C002 sJesecses 
9000000C!: so00uB8co 
oo00uCO00C 
gococooc 
fe@occcoso 
oVe@eees80c 
Tmngeacce 


euseseees | 6820Clune 
- 90008009:: | GosC00eOC 
ooosos00c 
o000800c:; 
: 900a0800 
ousoooaGcG 
eecoocoss 




















gooo0oo0on0; 30088e88C 
oq0000000 » 90C00D0008 
Ooo00U000B 
Oo0DeseEss 





100090098 
:COCO00UCS 








‘ escocence 
oosoo0o0cn , Love £ eonseenes : ‘esee ec: 


ocoocsaucs 





o@e0co0see0 











980005U8C 
208000808 
ooo0@eu00saG 
o9n0e00o002 
a@co0s@o00c 
808f0080C 
c@BOoccloeac 


eae 





rere 








; 100! ue 

DOOCIEC 
QOOIu0t 
TO 











9e80Ccosecc 
oe0qoecvoa)) 








oosoved 
“neecoosc 


OOOBOBOCO | Cesecese. 
900806000 | sncnennus : 
28080808608 | 80180008 
OOO0@0BO00O | GLOUBUNLSe 
Seseeesss | OOOB8O0D08 





Be Betetat teletel 












r Tereter Jarsiet } UO OBOaNOe 
















































econ0ouvVe eqaoge@8onus iy ley Terer | 

“ene cccec | Veee8o0u°:8': UG: 
VYVOOCGSUL. | DeeOroOCe @eeacese_  0888U(ii-le sibs en ate 
@aecooonr: | 80 00080008 | SO0U8CUBL) JOOQUBLOIG 
OOQOUONLL |} @ui" OOre@oug ; OMG 
ooone0occn! eau i 1BO00220 
@ee0c000n0 |! Bau. iT Yerelelore 
OOOUUTHOT | @O07) 7V08000G 
9900090n0N0C | “ee 1088e8ee 
Qo00N0% . oo 13 OODVO0ULON | DOVDOCV00U 
200008) ao 2 on0sseass seese 
IOOUU IIIT oo J 19u800080 @no@aonnn 
9eeeas8()::s ee s Cug0BU0OVe | BOUOOBOLt: 
3000000220 | ng0 e 20080000@ | e00naenns 
72690090000 3 |00080008 | ecooue20:(: 
7eaq9gs0n.2 pea oNoN308eaCc | DeBsBe8—00Nnc 















QVONICGLL.. 
coooco0oc 
9900000000 
9290900000 
Q00000006 
oo0o000000G 
soocoodno 


gosooco0u00 
@eo0cc000c 
ooo0u0Gc000 
gooocoGcad 
g00000000 
ooagacdoa 
oooo00000 


oo0oo00000C 
oe@eeso000 
eooousc00 





* Shifted character The character 1s shifted three rows to All at the top of the tont and R3 at the bottom 


i 


FIGURE 8 — MCM66714 PATTERN 








a 30000C08 


906000008 
cl) ARASEOATe 


‘ SOCOCCLL:. 
noseacr : gaovocosce 


IOB00008 
oOVUsB00008 
JIO0088e08C 


o@oQoov0n(: 
2NOBONGQND 
YQOB00G00U0C: 
OBOnd000C. 
OONOGNUHOC 






DOOBOUNTE 
aMgeoon00r 











2+ 700080008 ] eO0OnN0NNC 

i “°N888888 | "BN09000I 
300088888 | GONNN0V0UL 

Coo0e00000 | OOCUBOIDC 


ee DCOBOCOCOC | Cese0cees80 
° 310088088 | edn0000nSs 
a 2:20800000 | enQ00000e 
i NA00B8OC0COHS | eHOLLULD008 


-0es88ee6 


oooo000con '! voodco00000 
Qgoo000000 ; 90000000C 
oo0g00g0000 | OO0u00NNt: 
OOOCOCOOU0O | BeBsO0CeBac: 
eeeesesee 9O00C0C00NC 
acoona000d ' ococoag00GCCc 
ogo dD0WdG ; TUAAIOGeC 


9Gog0000u00 


2VOORUVO008 TLIC SCe.. 
200200008 c aoou does. 
OEVOLOUNB CI20080CL 
oosnoCcoce mnooe8_anDI 
7S O0CTCO008 
JICoOOCOOCe 
pessesene 



















1100 


et ie i ee = 








COQOGE 



















ee ee 
+ 

















TRG ICOOCS | 888888888 | COO000000 





At tates ; Geeseence 









yancecocc @eoocov0oes c1)00b2CNC | DO000000N | DORNNVLUC 

‘yoOouveCNncG o@000nced B0CI00DDe j OQOO0000NDS® | eBOnD00000e 

= : O0800CT oos8og00eCco BOLNO0L Q008000B80 | encun00ce8 
- Pam eeerel2) 1016 eras OOCB0B8O0CO B0NcCCOUe ! CooosOBOS ! acuocoocos 
jo ‘2ne@0cececr sasosocac , 88e8ee8ene8 | 7200008000 | DKeeevlEees0 
5 3 “Oo 788800:: 2O90@009S . NSCaNoaVeC | DON0NBOON | DNONBCOUYU 





BcunNTobe. 
ex 


JoUOCouU0nT 
S00800008 
NUUBBOOUS 
Jo0eceove 

janecuece 
asoscouse 
Wasov0ne 


'@OG60520U8 > SU00GO00UL 
80800558. esseaeeso 
eonesucouse! do0no0008 
3080008 | O50000C08 

neo00 100003008 





IUDQOIC 


oO 


1010 








6 





oO 








ooOoo00Ccu0L 
seesensesc 
oooos8a000Ss 
oo0008008 
900008008 
» gooocB00e 
sesesucooao 


ooo000000 
oecco0s 
ooscosc 
oooss0L 
oo0e8s8o0c 
oo8coso 
0 
lel 
le] 


oo 





1001 


ee ee 





06 





oooo0eot) 
,Oo0d8Nn) 








oO 





o 








1nNeoKwvSe 
OD800nNe 
12080008 
eesoessa.) 


000 


1 





06 





encocos 


ot : 





eeen8e 
ooo00e 
Muvo00008 
30eeeaL: 
woo0cdo00s 
210C000008 
NV Speea#0: 


vo 


0111 
6 





900000 


< 








weonve 
1200008 
-8L0Ne 
‘JOBOC0e 
-28eeeu8a0 . 
















G06 
SaeGuaan 
“71D0e8B808 
Soe@0oe 

VUUBUOS 


mn joweeRn: i 














.0C0000!I 
7008880B8(. 
aleleielelelaiel | 
QuUn00On0Ne 









i ngorsAnoe 
eo relS) 











TK eooece NOOOOONO® 
00800 NOSOCOUDSe 
Brettst TT 1 mame | It | | fe 








Q00000000 
eenecsese 
oa00ecoso 
ooogs8o0c008 
oogsoo00s 
o90s8o00008 

oonosseso 


oecCcOossec | VOOOO000L 

800080308 | ONoUCSeCOeA 
0009@CO08 | OUUBOOUNS | OULe0OB80e 
ooneddcos | Oooe80000e | c00B800808 
00080008 | 900800008 ; 000808008 
oo0os80008 Sossosos ooceaeocs00s 
3e8e8e8ocoso 2088880 | FON0800BO 


oesecn: .e 39000000 a00nagou00L 
B0008UV80 | 0OOGS8eeR80 | 900080000 
00080800 | 20080000B | D0OB8000015 
00088000 | -20e@0cQ0008 
00080000 | JONBO0U008 
OGOB8000O | OGOOB8O0O0BO 
SGeaecesens | ceaeseese 


‘s08e8ese06 


GQ00900U0C 
covoocosa 





cv60080nG 








oesevceasc: 
encosecone 
BQUN0BDON 
eooosccce 
800udge@oOno 
80000000 












goococnos 
980000080 








LONGI IVAG 


















~JOSGGELL 
C1DeO0s8acc 


oOosessesea 
o#o008000G 


ooocoogs0 
900000008 


ooo000000 
ooosssesee 








C3j08@e8008L 2900000008} 80008000C | 8OVv0V080B8 | COOoB000B80 
oc30e@09008 seesesese | 80008000C | eoovdocdos | cooBsCccodoa 
O30800008 neoococ0s @0300000e | 000800008 
390980080 = O0O000008 280000080 | oo0080008 
' DO000e8BNO 700990000 Meeeesoc | COOCOSe8S8BO 





























I9eCccus ; GoIOa0NNS. J8888888C | 0888680000 | 088B800CL0 | cCoB8000000 
10080@C | 1.880001): eooocosoo0e | e0o00sc000”d | s#ecococoa 
jVeoodeoc:on @o0080000 | Od0000000 

Z : ; eococeac: eoooecood | coa000000a 
|: i3Q0e000e eqocooancc #ooos80o00”d |; ococo00000 

3 3o50e8000@ | »eooso00cC 3509cu006 @oo0s8ooon | oc0000000 
HNOCCESBO | -eeeesee | O5T005000C esseseeeees | cooococdad 


_ DW = Shifted character. The character 1s shifted three rows to R3 at the top of the font and All at the bottom. 
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FIGURE 9 — MCM66734 PATTERN® 








cal japagutetapenal 


tel latetetetetel 
were eed 





TOP ONOMO® 
LOOOOOUD8 
seseseses 








Bt ne 


eees | Oea0:::: 





oooo00000 
ooog00000 





oooo000000o 


@e8ONCUL.B 
eoce9”ouuus 








100esegeea 
198000N0DN 





enooon|: 












800800008 N@BNCOGADNH 

enocoecoos OOOO WIE BOs 0} 
@ov00e80cus maelelSleldigiele) 

@00000808 Teaeeseau! -: 

e0000c0e8Ss “AOL 1 mnAdAANE: 















-eeeeet. |. 
@21008N08L. 
iv) 


MU0CUBBOH 
TMOnNMonNesU 
OuUUOGUOUOS 
veeesseee 
nQnoouugo 
‘1988880600 
“aInagoVone 


eeouvonciin 





OUONOOUL::. 
7e@es8s88euU:: 
VOUNONBL 
OONV00N0S 
PUOVOOOUND 
-18e@ee8800U 
.ao0oq0qnnann 


Nvoessarl: 


78 s0uneC: 
YB0B0i1):-e@ 
1e@0e801"100 
eceoc —_ 
 wipocolt 








Q080n0800 
seoocoooces 











wietsh 8... 
HBOUCCOBL 











ONOCErz 
: AUADHS0 






ik 


sees 
an 











Saprolpi ler ete 


rit Ts Pitter 


*Gutied characters we not used. 


FIGURE 10 — MCM66720 PATTERN** 


oo 


mqgoo00eng 
‘108088800 
Je@0080080 
B800US8NU0e8 
eouceuncde 
)eqo0scrcso 
“1980888N0° 


“O0COF OK! 


oococoseeso 


-4 OOBOLL 
OOU8e@B800L: 
sith ol Tol elt 


V,J0886UL8 
nvoecnusss 
oBat wONDY 


wlaleiele(siala! | 
Bertie ist 3 


“WMO ist te 
Nccosouos 
‘Aanvecurc 


Qg0000000C 
o00000000 
oovueeandc 
o2e000800 
seeeesesea 
oo@000a800 
oooeesecoo 


*-OOOGLS 3... 


ut eseeGen 
Gnn@onoony 


5@00evLOB0 
208080800 
gouseB80nn 
eeseseasa 
 700ee8e800C 
~OensoB80n 
“enos00eL 


HOV000000 
oosssesor 
OBU000080) 
eoovunvnoce 
NOOO 
sanonoonna. 
“AADSIBVUCS 


yooouoonc 


Q000G0NL;., 
Qg0no0g00u 
oQou0uc00U 
o30000000 


@eeooonu00 
@eceqcocoou 
eooseou0unn 


osgssoocoos 
@qQ0so00508 


308000050 
2Be8000CHO00 
Ssseseugece 


euonoouuL 
830000000 
sseeseusu 
@e0on00ncKose 
eoonnunne 
ONONWVVOOsB 
ovunnogg0sa8a 


o00000000 
B00n000U8 
BOQU00U0008 
seesseeae 
sooonun0e 
800000008 
snguenr: 


eesenesse 
9000s80u0L:: 
c0n00ennuU: 
NOUNBO000 
unnosBv0nd0Nn 
OUCOSU0DL 
seeeseuesn 


OBs80ocvesasa 
eccons00e 
e80u0ns8n00e8 
eoocooncse 
80vu0g00008 
2Je0000080 
Wesseeojc 


SBUNNOBVUUL 
@oo0uu0000 
8000033000 


eooosocude 
ssasseeee 


0608088eC 
eooosccos 


@00080008 
S8S6ceesn 
@ooo00000s 


eonvius0s 
euvon00ee 


@e800000(110 
N08000000 
Ho0dgs800000 
oucosesees 
200800000 
ooe8oqo000G 
@eenooocoro 


ee0on000es 


eeesseses 
aqqo0o0080 


GNABHNHOwO 
uCOODUe0O 
eeseseonon 


eesessesn 
900000008 


90a0nQg0uuUG 


ovuooe 


ovugUuLaoao 
NoopeeGes 
Q00e@00000 
ouueos000 
200enNU000 
200080000 
™NeeeeGs 


ooucosSsess 


ooo000000 


ooorounng 
a00un0000 
gQvugn0evue0) 
oeoseseses 
900800000 
algle[elsleleists) 
“saoo000n 


OQU00000UUG 


anno00000 


ounonoouVu0 
aooo00uuse 
BoOnUv0U0S 
@)0000008 
oseeocesehn 
000080000 
0900000000 


ooo0000n0 
o00a800008 
NOUaBUUNe 
oucednsous 
NO0UB800eD8 
aqnoso000ee 
nnneouno0ne 


ago0000U00 
Oeeeeseeo 
ooo0os800I8 


aQq00qg0guuu0 
ooo0q00000 
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FIGURE 11 — MCM66730 PATTERN?®® 


ooo0000000 
Soo000c000 


oo0co0s8008 
ooo0coseo 


ooosqe000 
ooos8o0e8000 


oeaecouuc 


ooo000000 
oooo0000e 


ooseeseac”e 
oecoonoosa 
seovugnonuce 
@eoooou07s 
Bsouvuooonoe 
2e@0000°0180 
7 nee8eeacc 


ooo00000s 


yuoanonu 
BONoOvVOU" 
BVONUIUUE 
80000000 


seoovounn 


+3000C... 


OOBQN0H000] : 


seseeseseo 
000000080 
NUGOVUSOOD 


-| 88@B00GUVUU 


oooeeccoo 


eeeocoo0000 


seeeaeaean 
ooon00008 
g00000008 
Q0000N0UVe 


Mmislelelelel [els 
aR SOS elsial 


lalelslelalsieicl | im 
oo0000000B} . 


easeeasecn 


ic, | @QOOCOVUL 


t 
geooo0o0n000 | ~ 


oB80008es80' : 
@q00s8o02cs| 
800080008 |’ 


gocos8onne 


ge0oo0s8Qaune |’ 


ecooson0s 
ogesocoso 


CL | O8@BO00CUS 


geoooond0e 


ooessesases 
o@ec0cGgs000 
eoovudeanu 
@000080110 
eooouBonKy 
o@000e0c0G 


ooseeB8ats 
Q9@0000080 
eouvu00B8ne 


CUBS8eeBe | ‘ 


V@BBOCOULL |: 
geoousa0co00 |: 


VB8EBOUr: 


ONONOHvV0YG 
4snav0G0ne 


aQq00000t:n 
ele eaterteterete: 


29e08880000 


300008000] - 


I000080C 


JOLONNGUU: 
9oHo0ogvU: 
tole; [eel sie ergy 
lel _islelsipieibisy 
BONBON 
09aND0NHOO 
980000000 


nesesess. 
aleterelelelal | 


.) S8@OGUULUE: | ° 
ASLVSUOUBL | - 
OBsndsoBHLU |: 
Hevun0s0u0 { 


oenosnang 
H@ON0008D 
rey [elaiplolee! | 


sUUNNOUBL 


} euu0008O 


Qosqoo0n0etn) 


o@Eg0cooudsed |’ 


oooco008n 


.| gcooB8o00000 


28080000G 


7] 980800001 


7nasocoaG 


1] V€SSBBUUL 


900000800 
YOUOOOOBU 
o@ee8cou0Ss 
oog00nnnno 
QOoG0U0nvO 
veseqnnnr 


2000800; 


6@0odaana | * 


iT lal lelsiei eee 
mibiel [Ore] elec 


‘jJ888en8e8:. 
Os8008008U 
OsONe8O0UGL: 
NBOOe@oOv0VBNO 
OB800B8O0080 
OB0nNB0OB8L : 
ageoocooso! 


oueous0uce 
eaecesa: 
NsONBoOON 
ABNOBUCI :7: 


VRBOOQOUL:: 
N00B8ONUES!: 
NO0080B8NN 
QOQ0U0080K):) 
novudeosBor 
YOCBOCUGL 
WMnovunlwe 





°° Shifted characters are not used 


MCM66740 PATTERN 


FIGURE 12 


oooo0eccdo 


9000G80U00 
oocec9ocse0o 
oo00e800080 
SSSe GSCRB 
oo0eco0sa 
goeco0seo0o0 
ooo00ec00 


O000800U0G 


ao0oo08co000 
oc00e8ses000 
oosecece8do0 


ececs0c000 
O@esecocoa 
soeo0c000 


coooseseco 


essesaecea 
scoecoosoes 
eqccececce 
eooosoco0e 
ecoece0ose 
ececocosoce 
sessesses 


ogacdguvd 


oooooo00as 
oooco000s 
oooGcoo0co0s 
Bseesusoesn 
ooo000008 
gooo000008 
ooogoc000s 


@o0000000 


oooeecocao 
oooo00000 
oooo00000c 


eecocooss 


oocosos00 
oaoous0000 
oooosoc000 
ooo0s80000 
oo0080000 
ono0e0a000 


oo0000c00U08 


@oo0o00000 
esesseeees 
ooooocc0es 


o@ecdc0e@000 
oosocecoca 
oooscooo0o 
oo@ecoeddu00 
oecocs000 
ogoo00e800 
ooooesseso 


OoeseseBa80G 


QeB0000CU~ 


oen0co080 
oos0ocosos 
ooos8000s0 
oooosa00go 
ceqo0so000 
ececoose00 
o@8coo00s8a 


o#80du0se00 


oao00s8o08000 
ooos8o0e8o00 


ogo00acooG 
oqo0s808000 


@ecoocc00a 
@coso0o0c00a 
@oocecco000 
@coo0s0000 
soccooesss 
@o00000000 
#e0000000 


ooo00sse0 


308088860 


eococossacc 
@0oc0s00a0 
gooscooos 
@eooe8coccLus 
@00e8c000s 
@eocosoococoe 
eeesoocosec 


SO000080C 


osesoseso 
@oocascoos 


I88O0O00LUS 
eooseco0cK0s 
@ooosoousa 


oosessecjo 


geooo0s8saq000 
seseceeesa 


Oeesoese0 
e@coosccos 
sooosc00s 
#e0oocso0co0s 


aqaooo000000 


QB80080080 


oooooo00no 
oooeo0o00n0s 


ooososocose 
oocos8sc0Bso 


aoo000g000 
oooo080000 
200800000 


4 = Shifted character. The character is shifted three rows to R3 at the top of the font and R11 at the bottom. 
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MCM66750 PATTERN 


FIGURE 13 — 


0101 
@ 


100 


seOcnccil.. 
pre seter terete 


evuana: Inde 
000000000 
Swooovonc 


NaoovooON 
oOoocsoOe8uUUn 
OOOO 


suogagu00uwl).. 
“lela 

DS || 
e00000008 
@(k0000008 
000000008 
OoOo0000s8C 


OQOUNOKH IL: 
SBODONIKKIG 
BQUU0UUILUS 


BOO Ute 
AONODCMI +: 


oooocvo0cs 
oooncon0Ges 
oo0unn008 
Oo00U0NNUS 
Nocn0n0uu0s 
900000008 
TNIOUO0S 


oo000g00080 
ogo00000800 
SsuunosoK: 
OUOOBNOL:) 
ANBeCun00g 

DUBOHOI000 

‘encoun: 


LGONGOUGE 
DIONVOV0NG 





eeonnovuse 
OONBOVUEDY 
OnNNBUBVUL. 
00080001) 


Oost YOSO0O 
ee0U000u8e 


tO 100Ce 
eeessess(: 


BGO U0UG 


@oQqcq0000n 


e@coo0s80co0s 
800080008 
@eocosocoos 
gsocosocos 
eooosoo0cos 
79e6e8000eC 


osesnoue 


e00UB8ULCLO 
seeasaona 


DCgeeeescCE 
280000080 
B000U0808 


JO00000s 
O00H08O 
‘Nsee8e8enc 


oeeecjoo0o 
@o0cos80000 
@ooo0e80000 
eoocos0caa 
eocoseooc00 
@00080000 
BOSS CGC 


soonoavbue 
Qgov0eseso 
o0ons800008 
coo0s80u008 
go08 00008 
200800008 
eislele] Tis) 


“wUOQO0U0R00G 
100088868 
TOOBOOUNN 
VONBOIICU 
NVQBOVUCC 
700080000 
“ 1S88e88 


JO0008R688 
900800000 
O9080000L 
oOnvOo8saese 
600800000 
NVSOVU00N0 
i: 10eeeee8e 


oo00u000000 
oo0000000 
QOvVOVO008 


co00d00nng 
ynaocoonee 


JO00000CU 
ocooocoue 
NOUBVI08O 
Q000808NL 

DOVONBHOS 
QNOQVU0BNU 
easeseese 


JUCOCGCOUK. 
eesssega: 
tee 1OoooCS 

prrieierereleie) | 


WUOOVUDIO 
NoondonncoH 
NOUOVO0OOS 





AveNOSAL Oy 
VIAQVCENL: 


NOUOGOUNCO 
NOCUSesBe 
NO0GVNOO0RN 
Go0BGONAYD | 
eielPi ler ICO a 


OvVOOOoVL: 
OOOUBNOBL 
ielsia! lelsiaiel J 


VOOOSBLOBL 
sesesesen 


NUdOOO008 
9O0088e0cd 
Mnoueueone 
003808008 
Honescecoe 
nooso8008 
‘nnNoCossBo 


ag000cG0U0G 





2s0080080 


oscos008o 


nNBOCODN0OCT 
108000000 
M0B80O9000 
Ge0L0000U 
B00G00000 
S00000U0CC 
“encocces 


NoOocvuaggngd 
NoO0dBNOIIn 
@ee808e8e80 
@90000008 
ecocooocoa 
290000000 
men+e16)0]9| 9 lela) 


Qog0000u00 
oo000v000cg 


Anavsaoue 


JONNQOCLL 
90000090C 


900900008 


vOOO8000C 
250000000 


NOCBONE 


OC njJ@U008 
NiUICOSBOUS 
00008008 
VYUOULB800S 
esesesouso 


QoOv000d0U 
ooo0e80on008s 
NUONB8Q085 
OONICEBCO 
“UuU008B800 
7039080080 
7 sneocooe 


QoossegsoO 


ouconssssO 
relslelélelelaial j 
vooqo0000Se 
“1no0s8ee8ec 


2U088B80UL 
20000080C 
O00000080 
220000008 
100000080 
dH0000E0C 
isle! | | jelele) 


INGO 
pipiplelelel } 
+. 418080e8C 


eOONNOGLEL.: . 
BOUVOO OBL 
VOUBLOL 


inooscoec 


eHOOGGLL.. 
AD008N00G 
VOUBOOVOT 
309800000 
QOO08OGO00 
200080000 
-OOSssse8e 


oo00Ccv000 


@0ooo0080no 
9eesecoo0 


oooc0000c 
goe@eeesoqoc0o 
t jelelojs! [cele] 


font and R11 at the bottom 


The character 1s shifted three rows ‘0 AJ at the tap of the 





® Shifted character 


y- 





=X 


and CS4 


=X 


0, CS3 


CS2 = 


, 


MCM66751 — Same as MCM66750 except CS1 = 0 


MCM66760 PATTERN 


FIGURE 14 


0111 


[ovo | oer | core | oo 
a 


o 





SRAOOUN Ne 


@va0000000 
@00n00000 
8Qot%00000 


eueadeeeus 
eoone8onoe 
BUENOS 
seseeouus 
BONOOOOOB 
S0n0o0n0G00Lb8 
euesuessea 


Sea aeeea 
sBoonnsenNnne 
BOUNe0u08 


eseenaaen 
SB OOOUS 


MQOdUDBLU 
OOOIQUUOB 


U0seeB8eon 
o@eonencead 
BQOUCQ@00UL0e 


oosesesseoo 


euesaeese 
ecoos800[es 
@ooosoc00s 
sqoocec5n”9ce 
ecoceco0e 
eco0s8000Se 
sessseees 


qoe@0o00e800 


OOOVOOdOO 
HNoongoonn| 
NCSeseee8r: 
ol [eleleigis. [ei 
L Jeelsisigie.s! | 
LOLS Sislels gis) 
THIMOOQUIOlO 


MAO OWI 
lNOUVUCINGE 


oogoo0o0nn 
vVaqogouo000u00n 
BBO000000 
eesou0nn0 
O00B800000 
onug0n000 
saqgo0gono 


ONONOS8UU0B 


NBUNUOUSL: 
ONBvUUOeOS 


Seo WVNONB 


Hecooeas00 
nN@ejdgso0a@u 
0@d080080 
eesceesesa 
Heoosanen 
OB80080( wD 
NMe@s00080 


Qu00000a80 
o@eoo00000s 
800000008 
ecoov00os 
eqoos00use 
oesseeses 
nnocecone 


aocoo00uuy 
00Uu000000 
eee00000U 
|aoo0000000 
gOnNagn00000) 
s8eeUnQ0000 
GoGcoco000 


yoo0cdu000 
ooon000u0 


uGao0o0u00H 
Cooo000g00 
vvuI00000G 


Qessoconny 
eoongo000lU 
S00080000 
eqounesUs 
80o00n0u00a 
o@#e00n0100 
AnNngognnY 


VOOOEGUUL, 


8oggg0g00nu 


NOOOOV000 
OUOUBOBOOL 
YVOUBOBIN 
OO0OB@08000 
OOOBOBOIN, 
OQOOS@VBO00 
eleleeleele Bre) 


Bengounrio 


OQVOOOSSEEL. 
ennaso00e 
equueouues 
enoneo0ces 
BHU080008 
OBUN80008 
LUBe8esea() 


SU000SBL:. 


ouscoooaiuk. 
esuceesoue 
OsBo0g00g), 
o0@000801) 
aqoggs800B0D 
OU0UB08O00) 
oo00nasot; 


o@#ooo0000e 
oosoo00ce00e 
onacoo00o0 


Qeeeeseaac 
eoceccooos 
secosococce 
eoo0s0co0s 
eococo0s8c0s 
80q000080e 
Cesesseqo 


oocaeesen: 
oOSsB0CoOdeL: 
BOUNLUCONSe 
eoou00nunce 


ooo00000s8 
ao0on000e 
agoo0000Go00s 
oouo0ou0V0e 
nQ000n0nuve 
voood0u00u0e 
eaesceecs 


@oc0000n0s 
osoo00cosc 


Moots ieee 


QUU08 
seccsouse 


0800032080 
@00000008e 
BU00OUV0008 
@qo0000008 
B00000008 
ogo0000e0 
778e0886e0C. 


jOVEOLUG 


atstat Toletstets 


eaeeseecas 
09nN00008CoC 
2000800 


ietetstetitet Te 
eesescaean 


CCVUUL 
1@eCcOoOC 


Cam 1008 
oouua ne 
esessesegac: 


I888CCLU8 
eonoso0ec 


edocaqozcce 
e@co00080 
“ c@eeaseerc 


S888COUUG 
8oooso0con0 


gossongE 
qso0B80000n 
'ycoO0B80COO 
“1eeeGse 


REQQONICS 
ate! 


yo0uovue8000 
DOOUd0BON 
eeuLsssacea 


IccCoOo00n00 


INOCUIOOS 


ICVOOOOCO 
‘ 2O0G009CO0 


yoGoocoo0on0 
erelelal I isiele; 
00808008 


sCrossee Q 


f3000000G 
sesasesee 
oooos80080 
oogsoo00s 
oooso0ocos 
oooso0000e8 
ooooseseo 


uooo0odco 
acooecoso 
CCospoOooos 
ouoso0cos 
900800008 
ocoeoococoe 
occnos8ee8eac 


3Q00C000CG 
COQO0S88BeC 
ooogs800008 
oo0800008 
QOCGB800008 
OC90800B80 
eeaascoeee 


voogo0ocos 


ooososcus 
790000880 


080080080 
ooecosoDe 
eoos00s800 
osg00seo0e8o 
oosooso0s 
eo0e00e0O0 
osgo0s80080 


sooocoocoo 


Q00000000 
eeecsseso 
sooosa00s 


eseeeoos0 


oggoco0oo 
ooos00cds 
goocosoc0e8d 





200080080 
990800008 





g00esseas80 


PW = Shitted cherecter. The character 1s shifted threes rows to R3 at the top of the font and R11 at the bottom. 


. 
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ies 


MCM66700 Ser 


FIGURE 15 — MCM66770 PATTERN 


| os oe | os ce | os 


“BOI 
ecu: 


198@88008 


IP Oe 


a leleleiersidial | 
Wado 
WGGUUOB 
eseasenee 
200000N0e8 
DONNCAGAS 
min@ieis(siele] | 





#@o00000N0 
@e000ca000 
B00u000DI) 
@ooooonr.: 
en00nu00n0 
@e0000n000 
280660230 


Saesetees 
@o00o000008 
eoo.woo0ce 

Qqqa00n00e 

OO000NOS 
g00000008 
S8G29 8683 


SeH00oom. 
saouovovuue 
eeeesovcoe 
@o0UL0e8o000s 
goeo00a00ec 
08888800) 


ucesass0:: 
oeonsnus 
eouueo00ce 


800000008 
o@g0000080 
Weseeeao(: 






JOSSSeeuc 
o8n0sa0eTc 
@oocoe8000e 
eeeesoous 
@ocoo000e 
Qg0000080 
008e8@s88e00 


Bo0vuE8NC 

B0vu0eo0):e 
| Jelelel [eieiat | 
ecocs0c0;vle 
eeeoseoue 


7¢e9ce80nN00 
| O0@080ID:) 
e900 ys 








oo00gc000 
Noo0n000ngce 


NBA 
BOON008O8 
jesesesec 





<DOOOOO’::: 
econeojesu 
@0vU898008 
encece@due 
80080808 
cseseoso0nice 
“sagQoq00nc 


BOOGUBOUOU 
JBOQ08O000 
eenscaasea 


ot the top of the Bact get ADT at te tations 


2. 


PH Sritted cnaracter The character +s shifted three rows ty 


MCM66780 PATTERN 


FIGURE 16 — 





“seco ‘enenecese 


+-: Sie ee 


YOOUUOL 
et Aattta tet 
00 


goon 


aeonag0g 
onn0noaa 


OGCOUUOQ0 


NOWOOOG 
Qoo0 
go00 

)eeeaea0oo 

@fHon00e8l) 


iste 


Orit 
20) 
cooca 


@°:0) 
ocoueu 


Je 

00 

00 

60 

J 

Hee 
} ) 

8850885 

neesaasn 


ie] 
oc 
eo 
[ Is) 
oo 





feral Nerereny 


Boke 


DJOVLVOWOO. 
O@BS00600 
S@ouB00u0C 
eqcooosoo:: 
@00008050 
BOOO0B0CL0 
ceseeeorss 


Iucao00uC 
o@eeesoo000 
@eo0ccos800n0 
@0o0008000 
@oc00800 


fe] 
seaseaues 


| * Stutted character The character is shifted three rows tc AZ at the top of the font and R11 et the bottom 
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MCM66700 Series 


FIGURE 17 — MCM66790 PATTERN 


rons 


er eetitet 


oaacoca | cago 


IBONCGL:.. 


fale ag) jeien 
Sore wise: 


NoQgoUnona 
onoo0ggng 
OOSSSSCUI 
OsBoonn0nNsu 
Lie tiSieisie.ef | 
NOOO 
WIMODOCIE IE 


OOOCUOOOUL 


SOI 
OBOU0UUIGI 
10BCGG 11) 
SIE slelelalaisiy 
“MANION ee 


oo00nnjaan 
snnoquvanan 


OUBUOCBBI 1: 


nenneccoecs ¢ 


Nevo IBNn 


ial alg] (aie [8 


W@SDU0G' 


oesecesse |: 
ooo0o00n0 | 


ocagoondc0gs |] OcoD0ov00 
ooo008 


YJLOOIOLGL 
Jesscess. 


sSoo000g0g0g 
900000000 
en 100008 


O0U 
ile pouceouee 


BOQOUOMI::.. 
BoQuNU@OGS 
OB00UBUL:) 
lnee8eeeen 


OUcOO000G 
oseeeoo0a 
@o0o008000 


OH = Shitted character The cheracter is shifted three rows to AZ at the 


at the bottom 


top of the tont and All 
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MCM66700 Series 


MCM6570 Series MCM66700 Equivalent Description 
MCM6571 MCM66710 ASCII, shifted 
MCM6571A MCM66714 ASCII, shifted 
MCM6572 MCM66720 ASCII 
MCM6573 MCM66730 Japanese 
MCM6573A MCM66 734 Japanese 
MCM6574 MCM66740 Math Symbols 
MCM6575 MCM66750 Alphanumeric Control! 
MCM6576 MCM66760 British, shifted 
MCM6577 MCM66770 German, shifted 
MCM6578 MCM66780 French, shifted 
MCM6579 MCM66 790 European, shifted 


MCM66700 Series 
Pin Assignment 


MCM6570 Series 
Pin Assignment 


ow ow OF B WN 





APPLICATIONS INFORMATION 


One important application for the MCM66700 series is 
in CRT display systems (Figure 18). A set of buffer shift 
registers or random access memories applies a 7-bit 
character code to the input of the character generator, 
which then supplies one row of the character according 
to the count at the four row select inputs. As each row 
is available, it is put into the TTL MC7495 shift registers. 
The parallel information in these shift registers is clocked 


Cherascter 
Code 





serially out to the Z-axis where it modulates the raster 
to form the character. 

The MCM66700 series require one power supply of 
+5.0 volts. When powering this device from laboratory 
or system power supplies, it is important that the Absolute 
Maximum Ratings not be exceeded or device failure 
can result. Sorne power supplies exhibit spikes or glitches 
on their outputs when the ac power is switched on and off. 


FIGURE 18 — CRT DISPLAY APPLICATION USING MCM66710 









AQ 
Al 
A2 
A3 
Aa 
AS 
AG 






Control 
Counters 












A 


MC 7495 









Z Axis 
Input 
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MCM66700 Series 


The formats below are given for your convenience in preparing character information for MCM66700 programming. 


THESE FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom 


Programming instructions for detailed procedures. 


Character Number 


Character Number 


Character Number 


CoEEeeeH 


DOOUOOOOOOs 
OOOUOQO0OO0O000 
OOOOO00000 
HOOOOOOODs 
OOOO00OO0O00s 
OOOQOo00o00d0 
OOOOU0OO000S 
0 w 


LSB HEX 


MSB 


cf @eaeoeaeteeaetgdgcKgce 


ECEereee 


OONOOUOOOOOs 
OO0000000 
OOOO0O0000 
OOOOOO000Gs 
OOOQO0O0000s 
OOOO0O0000 
OOOO00000S 
0 ” 


LSB HEX 


MSB 


eaqmcea«qec«tedrtc«&cdfe 


CECE 


OOOOOQO00ODs 
OOOO00000 
OOOOO00000 
OOOOO000Os 
OOOO0OOOOOS 
OOOOO0000 
OOOO00O000s 


pee] 
s ” 


LSB HEX 


efaea«edta«gecdtreade: 


Character Number Character Number . 


Character Number 


LSB HEX 


LSB HEX 


OOO00O00 


MSB 


LSB HEX 


LSB HEX 


MSB 


29) 


aaaqed®teadtrd’trk&re 


EEEEEECeo 


ooooooonn2 
ooooooo000 
oooooo0000 
oooooo0ng0o3 
oooooooogn: 
ooogooooo 
, Goooooood: 
20 0 


LSB HEX 


ceaecdqcedqte«ra«&tcdta£are 


Character Number Character Number 


Character Number 


CEEEEeee 


DOOOUOOOOOs 
OO0000000 
OOOOO0000 
OOOO00000s 
OOOO00000S 
OOOO00000 
OOOO00000S 
Oo w 


MSB 


efacqctcedetoeadqrtertagag&e 


CoE 


oooo0goo0n3 
oooooo000 
ooooo00000 
ooooog0og0n2 
oOoooooooo: 
ooooo0000g0 
ooooocoo0o0n: 
0D n 


MSB 


caaqgcdatart«qgt&re 


SECC 


OOO0O0O0000s 
OOO0OO0O00000 


‘SB HEX 


OOOOoOoOoO0dsS 
OoOoOoOooo00nd 
OOOOO0UOOUDS 
g 0 . 


aac«rcaetedqeadq&ad£tcke 
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(AA) aieeheienian ts MCM68A30A 
MCMG6S8B30A 


MOS 


(INCHANNEL, SILICON-GATE) 


1024 X 8-BIT READ ONLY MEMORY 


The MCM68A30A/MCM68B30A are mask-programmable byte- 
Organized memories designed for use in bus-organized systems. 
They are fabricated with N-channel silicon-gate technology. For 
ease of use, the device operates from a single power supply, has 
compatibility with TTL and OTL, and needs no clocks or 
refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content are 
defined by the customer. 


Organized as 1024 Bytes of 8 Bits 
Static Operation 
Three-State Data Output 


1024 X 8-BIT 
READ ONLY MEMORY 


N LY 
ne C SUFFIX 
.*' FRIT-SEAL CERAMIC PACKAGE 
CASE 623-04 


P SUFFIX 
PLASTIC PACKAGE 
CASE 709-02 


Four Chip Select Inputs (Programmable) 

Single + 10% 5-Volt Power Supply 

TTL Compatible 

Maximum Access Time = 350 ns - MCM68A30A 


250 ns — MCM68B30A 


PIN ASSIGNMENT 





ABSOLUTE MAXIMUM RATINGS (See Note 1) 


NOTE 1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex: 
ceeded. Functional operation should be restricted ta RECOMMENDED OPERAT 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 





M6800 MICROCOMPUTER FAMILY MCM68A30A/MCM68B30A READ ONLY 
BLOCK DIAGRAM MEMORY BLOCK DIAGRAM 


MCM68A30A 
MCM68B30A 
Read Only 
Memory Memory 
Data 


Matrix Butte Data Bus 
Random (1024 x 8) u rs 


Access 
Memory 


Selection 
and Control 


Address Memory Address 
Bus and Control 





DS9456 R1/6-78 
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MCM68A30A*®MCM68B30A 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OC OPERATING CONDITIONS 


[Svopw vere SSCSC~C“—sC‘“—s*C~*‘dSCé es 


DC CHARACTERISTICS 








Input Current 
(Vin = 0 to 5.5 V) 


Output High Voltage 
(Igy = -205uA) 


Output Low Voltage 
(OL = 1.6 mA) 


Output Leakage Current (Three State) 
(CS = 0.8 V or CS = 2.0 V, Vout = 0.4 V to 2.4 V) 


Supply Current 
(Voc = 5.5 V, Ta = 0°C) 





CAPACITANCE (f = 1.0 MHz, Tp = 25°C, periodically sampled 

rather than 100% tested.) This device contains circuitry to protect the 
inputs against damage due to high static voltages 
or electric fields; however, it is advised that 


| Characteristic normal precautions be taken to avoid application 
Input Capacitance . of any voltage higher than maximum rated volt- 
Output Capacitance ages to this high-impedance circuit. 





BLOCK DIAGRAM 


Memory 3-State 
Matrix Buffer 
(1024 x 8) 


OoOMWnwvOanaW DN 


cst 
cs2° 
cs3° 
cs4° 
Vcc = Pin 12 


* Active level defined by the customer. Gnd = Pin 1- 
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Address 


MCM68A30A®MCM68B30A 


AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature unless otherwise noted.) 












(All timing with t, = t¢ = 20 ns, Load of Figure 1) 
MCM68A30AL MCM68B30AL 


Characteristic Leena | Max | Min | Max__| 


Cycle Time cae ee ee ee 
pa 2 ee ed ee 
Chip Select to Output Delay 












[De Hota rom Aaares [ona fe fe 
Data Hold from Desetection | 6 tpHp = 6f| 10 


FIGURE 1 — AC TEST LOAD 


5.0V 


RL. =2.5k 


Test Point MMO6150 
or Equiv 
130 pF ° 


MMD7000 
or Equiv 


“includes Jig Capacitance 





TIMING DIAGRAM 


eve 


acc 





cs xx) 50525 OS x5 oe" 
nt etehstatatetstetee 


—_ VaVveV, Kx x5 oe Va, 
cs (KOVY OO 
5270S eR 0.8 V 


9350505503505 25090905 


tOHO 
tOHA 
Sox <x x) \/ ) WSN S/S V7 \/ 
Date Out IRR SaRn NNN Posy BRR 


2-171 


MCM68A30A*MCM68B30A 


CUSTOM PROGRAMMING 


By the programming of a single photomask for the 
MCM68A30A/MCM68B30A, the customer may specify 
the content of the memory and the method of enabling 
the outputs. 


Information on the general options of the 
MCM68A30A/MCM68B30A should be submitted on 
an Organizational Data form such as that shown in Figure 
3. (‘No Connect’’ must always be the highest order Chip 
Select pin(s).) 

Information for custom memory content may be sent 
to Motorola in one of four forms (shown in order of 
preference): 

1. Paper tape‘output of the Motorola M6800 Software. 

2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM (MCM2708, MCM27A08, or MCM68708). 


4. Hand-punched paper tape (Figure 3). 
PAPER TAPE 


Included in the software packages developed for the 
M6800 Microcomputer Family is the ability to produce 
a paper tape output for computerized mask generation. 
The assembler directives are used to control allocation 
of memory, to assign values for stored data, and for 
controlling the assembly process. The paper tape must 
specify the full 1024 bytes. 
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FIGURE 2 — BINARY TO HEXADECIMAL CONVERSION 


Binary 
Data 







Hexadecimal 
Character 





Oo 





~~-o O77 2007+ 00+2+ 00 


AMOOWPHWANAWAYWDND & 


—---,e2F-7F-2+4+--4 454-4545 00000000 
-9o-/0707+7 0202 0+02+#0 





IBM PUNCH CARDS 


The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column 1!BM punch cards as _ follows: 


Step Column 


1 12 Byte ‘‘O’’ Hexadecimal equivalent for 
outputs D7 thru D4 (D7 = M.S.B.) 

2 13 Byte ‘'0’’ Hexadecimal equivalent for 
outputs D3 thru DO (D3 = M.S.B.) 

3 14-75 Alternate steps 1 and 2 for consecutive 
bytes. 

4 77-80 Card number (starting 0001) 


MCM68A30A*MCM68B30A 


FIGURE 3 — HAND-PUNCHED PAPER TAPE FORMA 


Frames 

Leader Blank Tape 

1toM Allowed for customer use (M < 64) 

M+1,M+2 CR; LF (Carriage Return; Line 
Feed) 

M+3toM +66 First line of pattern information 
(64 hex figures per line) 

M+67,M+68 CR; LF 


M + 69 to M + 2112 Remaining 31 lines of hex figures, 
each line followed by a Carriage 
Return and Line Feed 


Blank Tape 


Frames 1 to M are left to the customer for internal 
identification, where M <64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 
start of data entry. (Note that the tape cannot begin 
with a CR and/or LF, or the customer identification will 
be assumed to be programming data.) 


Option A (1024 x 8) 
Frame M + 3 contains the hexadecimal equivalent of 


9 Om eon 


bits D7 thru D4 of byte 0. Frame M + 4 contains bits 
D3 thru DO. These two hex figures together program byte 
0. Likewise, frames M + 5 and M + 6 program byte 1, 
while M + 7 and M + 8 program byte 2. Frames M + 3 to 
M + 66 comprise the first line of the printout and program, 
in sequence, the first 32 bytes of storage. The line is 
terminated with a CR and LF. 


Option B (2048 x 4) 

Frame M + 3 contains the hexadecimal equivalent 
of byte 0, bits D3 thru DO. Frame M + 4 contains byte 1, 
frame M + 5 byte 2, and so on. Frames M + 3 toM + 66 
sequentially program bytes 0 to 31 (the first 32 bytes). 
The line is terminated with a CR and LF. 
Both Options 

The remaining 31 lines of data are punched in sequence 
using the same format, each line terminated with a CR 
and LF. The total 32 lines of data contain 32 x 64 or 
2048 characters. Since each character programs 4 bits of 
information, a full 8192 bits are programmed. 

As an example, a printout of the punched tape for 
Figure 13 would read as shown in Figure 10 (a CR and 
LF is implicit at the end of each line). 


FIGURE 4 — FORMAT FOR PROGRAMMING GENERAL OPTIONS 


ORGANIZATIONAL DATA 
MCM68A30A/68B30A MOS READ ONLY MEMORY 


Customer: 


Company 


Part No. 


Originator 


Phone No. 


Chip Select Options: 


LJ 
L] 
UL] 
L] 


Active 
High 


Motorola Use Only: 


Quote: 


Part No.: 


Specif. No.: 


No Connect 
“Don't Care” 


Active 
Low 


_] 
[ ] 
L 
L] 
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MCM68A308 
(A) MoroROLA |  MCM68B308 


MOS 


(N-CHANNEL, SILICON-GATE) 


1024 X 8-BIT READ ONLY MEMORY 


The MCM68A308/MCM68B308 is a mask-programmable byte- 
organized memory designed for use in bus-organized systems. It is 
fabricated with N-channel silicon-gate technology. For ease of use, 
the device operates from a single power supply, has compatibility 
with TTL and OTL, and needs no clocks or refreshing because 
of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the customer. 

@ Organized as 1024 Bytes of 8 Bits 

Static Operation 

Three-State Data Output 

Mask-Programmable Chip Selects for 

Simplified Memory Expansion 

Single + 10% 5-Volt Power Supply 

TTL Compatible 

Maximum Access Time = 350 ns — MCM68A308 

250 ns — MCM68B308 

350 mW Typical Power Dissipation 


1024 X 8-BIT 
READ ONLY MEMORY 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 623-04 


P SUFFIX 74 


PLASTIC PACKAGE 
CASE 709-02 


PIN ASSIGNMENT 
MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 


Address inputs 
MCM6S8A316E . Chip Selects 
. Data Output 


15 V Power Supply 


INDUSTRY STANDARD PINOUTS 


Ground 





0S9601/6-78 
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MCM68A308e MCM68B308 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


«(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS 


Supply Voltage Vee | 45 | 50 | 55 | 
input Low Voltage -0.3 es ee 


DC CHARACTERISTICS 


: Characteristic Symbol | Min | Unit 
(Vin =0t055 V) 
Output High Voltage VOH 
(low = -205 vA) 
Output Low Voltage 
(Wo. = 1.6 mA) 





Output Leakage Current (Three-State) lo uAdc 
(S=OB VorS=2.0V, Vout = 04 V 102.4 V) 
‘Supply Current Icc 
(Veco = 5.5 V, Tap = 0°C) 
ABSOLUTE MAXIMUM RATINGS (See Note 1) 


Storage Temperature Range -65 to + 150 


NOTE 1: Permanent device damage may occur 





if ABSOLUTE MAXIMUM RATINGS are M6800 MICROCOMPUTER FAMILY 
exceeded. Functional operation should be : BLOCK DIAGRAM 
restricted to RECOMMENDED OPERATING 

CONDITIONS. Exposure to higher than recom- -MC6B00 

mended voltages for extended periods of time Microprocessor 


could affect device reliability. 


MCM68A31GE 
Read Only 
Memory 


Random 
Access 
Memory 


Address Oata 
Bus Bus 





Memory 
Matrix Output 
Bufters 


Address 
Decode 


BLOCK 
DIAGRAM 


NwaauOawn @ 


1 
23 
22 


Vec * Pin 24 
Vsg = Pin 12 
© Active level defined by the user. Ss MG 
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MCM68A308e MCM68B308 


AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature unless otherwise noted. 
All timing with t, = t¢ = 20 ns, Load of Figure 1) 


MCM68A308 MCM688308 
Characteristic Symbol 












min 
[350 
Paccew Time SSS tac 
[chip Sect io Output Dewy ———SSSSCSCSCS~d tg 
[Bate Holdfromaades Sd tna | 1 
[Dew Haid rompemeetor Yow 


CAPACITANCE This device contains circuitry to protect 
(f = 2.0 MHz, Tp = 25°C, periodically sampled rather than 100% tested) the inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken 
to avoid application of any voltage higher 
than maximum rated voltages to this 
high-impedance circuit. 





Output Capacitance 





FIGURE 1 — AC TEST LOAD 


5:0 V 
Ri =2.5k 
Test Point MM0D6150 
or Equiv 
130 pF °* 11.7 k 
MMO7000 
or Equiv 


“Includes Jig Capacitance 





TIMING DIAGRAM 


teye 


acc. 


2.0V 






XO POO PIO IO 
° 0.8 V ROR 
~ EBRD 
v,%,@ OOO 
: AQ Peers Me Oene® 
tDHD 
tOHA 
wererevererarerearererereretoretatatatetetatatecOOeteeeererene eeeeecececenatone 
perecOu Foo IN So. 0.4 V PRR ROO 
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‘MCM68A308e MCM68B308 


CUSTOM PROGRAMMING 


FIGURE 2 — BINARY TO HEXADECIMAL CONVERSION 

By the programming of a single photomask for the — 

; Binary Hexadecimal 

MCM68A308/MCM68B308, the customer may specify 
the content of the memory and the method of enabling 
the outputs. (A ‘‘no-connect” must always be the highest 


order chip-select(s).) 








o 


Information on the general options of the 
MCM68A308/MCM68B308 should be submitted on an 
Organizational Data form such as that shown in Figure 4. 


Information for customer memory content may be 
sent to Motorola in one of four forms (shown in order 
of preference): 


1. Paper tape output of the Motorola M6800 Software. 
2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM one MCM68A708 or equivalent. 

4. Hand punched paper tape (Figure 3). 


-~s~-4~OQ00044 440000 





-~-o - 0-07 07 020202 0 





~-00+4-00+-+-00-2-+200 
TAMONDWPOBVAHAM*ABWAD = 





IBM PUNCH CARDS 


The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows: 


PAPER TAPE Step Column 

Included in the software packages developed for the 1 12 Byte ‘0’ Hexadecimal equivalent for 
M6800 Microcomputer Family is the ability to produce outputs Q7 thru 04 (Q7 = M.S.B.) 
a paper tape output for computerized mask generation. 2 13 Byte ‘0°’ Hexadecimal equivalent for 
The assembler directives are used to control allocation outputs Q3 thru G0 (Q3 = M.S.B.) 
of memory, to assign values for stored data, and for 3 14-75 Alternate steps 1 and 2 for consecutive 
controlling the assembly process. The paper tape must bytes. 
specify the full 1024 bytes. 4 77-80 Card number (starting 0001) 


FIGURE 3 — HAND-PUNCHED PAPER TAPE FORMAT 


Frames 
Leader 
1toM 
M+1,M+2 


Blank Tape 

Allowed for customer use (M < 64) 
CR; LF (Carriage Return; Line 
Feed) 

First line of pattern information 
(64 hex figures per line) 

CR; LF 

Remaining 31 lines of hex figures, 
each line followed by a Carriage 
Return and Line Feed 


with a CR and/or LF, or the customer identification will 
be assumed to be programming data.) 

Frame M + 3 contains the hexadecimal equivalent of 
bits Q7 thru Q4 of byte 0. Frame M + 4 contains bits 
Q3 thru QO. These two hex figures together program byte 
0. Likewise, frames M + 5 and M + 6 program byte 1, 
while M + 7 and M + 8 program byte 2. Frames M + 3 to 
M + 66 comprise the first line of the printout and program, 
in sequence, the first 32 bytes of storage. The line is 
terminated with a CR and LF. 


~M+3toM+66 


M+67,M+68 
M +69 toM+ 2112 


Blank Tape 


Frames 1 to M are left to the customer for internal 
identification, where M < 64. Any combination of alpha- 
numerics may be used. This information is terminated 
with a Carriage Return and Line Feed, delineating the 
start of data entry. (Note that the tape cannot begin 


The remaining 31 lines of data are punched in sequence 
using the same format, each line terminated with a CR 
and LF. The total 32 lines of data contain 32 x 64 or 
2048 characters. Since each character programs 4 bits of 
information, a full 8192 bits are programmed. 
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MCM68A308eMCM68B308 


FIGURE 4 — FORMAT FOR PROGRAMMING GENERAL OPTIONS 


ORGANIZATIONAL DATA 
MCM68308 MOS READ ONLY MEMORY 


; 
Customer: Motorola Use Only: 


Company Quote: 


Part No. Part No.: 


Originator Specif. No.: 


Phone No. 


Chip Select: No 
Connect 


{| 
C] 
L] 
O 
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| (AA) MOTOROLA 


2048 X 8-BIT READ ONLY MEMORY 


The MCM68A316A is a mask-programmable byte-organized 
memory designed for use in bus-organized systems. It is fabricated 
with N-channel silicon-gate technology. For ease of use, the device 
operates from a single power supply, has compatibility with TTL 
and DTL, and needs no clocks or refreshing because of fully 
static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read-only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs: and the memory content 
are defined by the user. 


Fully Static Operation 

Three-State Data Output 

Mask-Programmable Chip Selects for 
Simplified Memory Expansion 

Single + 10% 5-Volt Power Supply 

TTL Compatible 

Maximum Access Time = 350 ns 

Plug-in Compatible with 2316A 





ABSOLUTE MAXIMUM RATINGS (See Note 1) 


| Unit 








Supply Voltage 






input Voltage 


Storage Temperature Range -65 to +150 


NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. 


Operating Temperature Range 





M6800 MICROCOMPUTER FAMILY BLOCK DIAGRAM 


MC6800 
Microprocessor 


MCM68A316A 


Memory 


Random 


TC ] Access 


Memory 


Interface 
Adapter 


Interface 
Adapter 


Address Data 
Bus Bus 
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MCM68A316A 


MOS 


(N-CHANNEL, SILICON-GATE) 


2048 X 8-BIT 
READ ONLY MEMORY 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 623-04 


24 


P SUFFIX 
PLASTIC PACKAGE 
CASE 709-02 


PIN ASSIGNMENT 


. Address Inputs 

. Chip Selects 

. Data Output 

. +5 V Power Supply 


. Ground 
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MCM68A316A 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS 


ET a 
| 


DC CHARACTERISTICS 


Input Current 
(Vin = Oto 55 V) 
(loH = -205 uA) 
(lo_ = 1.6 mA) 


Output Leakage Current (Three-State) 


Supply Current Icc 
(Vcc = 5.5 V, Tap = 0°C) 


































This device contains circuitry to protect the 


CAPACITANCE inputs against damage due to high static volt- 
ages or electric fields; however; it is advised that 


normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 


(f = 2.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 


Characteristic Symbol | Max | 
Output Capacitance P 







FIGURE 1—AC TEST LOAD 


50 Vv 
AC OPERATING CONDITIONS AND CHARACTERISTICS RL = 25k 
(Full operating voltage and temperature untess otherwise noted. 
All timing with t, = ty = 20 ns, Load of Figure 1) Test Point eee 
or Equiv 


Cycle Time 130 pF° 

MMD 7000 
Chip Select to Output Delay 
Data Hold from Address 


Data Hold from Deselection tH 
"includes Jig Capacitance 


Characteristic 





> 
°o 


Memory 3-State 
Matrix Output 
(2048 x 8) Buffers 


Address 
Decode 


BLOCK 
DIAGRAM 


5 
6 
7 
8 
9 
10 
11 
1 
2 
3 
4 


Vcc = Pin 24 
* Active level defined by the user. Vgg = Pin 12 
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MCM68A316A 


TIMING DIAGRAM 


ee nee ee) loyc 


d.¢ 


SM 2.4 V 
Y 0.4 Vv 


xD 
oe 


iS 


\/ 


Cx oS< 
5X 


(2 


SS 


KK NE 
ORL 


‘~ 


CX 
x 


tacc 
SPIO SC 
RRS 


‘a 


\/ 
0 
oe 


C\ 


\/A 
2 


xx) 
0S 


QO 


xx 
5 





\/ 
C) 
4 


“% 
Ore 
O55 
KK) 
Oe 


8] 

8 

ee 
50 

ss 


OQ 
C2 


3 
ES 
OX 
Seeetates 


Ms 
Cx 
xs 
A 
<0 


0 


Address 
Data Out 
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MCM68A316A 


CUSTOM PROGRAMMING 


By the programming of a single photomask for the FIGURE 2 — BINARY TO HEXADECIMAL CONVERSION 


MCM68316A, the customer may specify the content of 
the memory and the method of enabling the outputs. Character 
Information on the general options of the 


MCM68A316A should be submitted on an Organizational 
Data form such as that shown in Figure 3. 


° 


information for custom memory content may be sent 
to Motorola in one of four forms (shown in order of 
preference): 


1. Paper tape output of the Motorola M6800 Software. 
2. Hexadecimal coding using IBM Punch Cards. 

3. EPROM (TMS2716 or MCM2716). 

4. Hand-punched paper tape. 


0 
ie] 
0 
0 
0 
0 
.¢] 
Oo 
1 
1 
1 
1 
1 
1 
1 
1 


~7-7er SP oao0o0o0o-f+-74+00006 
--00++-0042=- 002-200 
T™MOONOMWPHOAVNAnaABWRNR = 





IBM PUNCH CARDS 
serie TAPE ; The hexadecimal equivalent (from Figure 2) may be 
nc uded in the so tware packages developed for the placed on 80 column IBM punch cards as follows: - 
M6800 Microcomputer Family is the ability to produce a 


Paper tape output for computerized mask generation. The Step Column 


assembler directives are used to control allocation of 1 12 Byte ‘‘0’’ Hexadecimal equivalent for 
memory, to assign values for stored data, and for control- . outputs Q7 thru O04 (Q7 = M.S.B.) 
ling the assembly process. The paper tape must specify the 2 13 Byte ‘‘0’’ Hexadecimal equivalent for 
full 2048 bytes. outputs Q3 thru QO (Q3 = M.S.B.) 
‘3 14-75 Alternate steps 1 and 2 for consecutive 
bytes. 


4 77-80. Card number (starting 0001) 
Total number of cards (64) 


FIGURE 3-— FORMAT FOR PROGRAMMING GENERAL OPTIONS 


ORGANIZATIONAL DATA 
MCM68A316A MOS READ ONLY MEMORY 


Customer: 
Motorola Use Only: 
Company 
Quote: 


Part No.: 
Originator 


Specif. No.: 
Phone No. 


Chip Select: *Don’t Care 
Active High Active Low (No Connect) 


L 
L 
CT] 


*A don't care must always be the highest order Chip Select({s). 
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(MA) MOTOROLA MCMGSA3IGE 


MOS 


(NCHANNEL, SILICON-GATE) 


2048 X 8 BIT READ ONLY MEMORY 


The MCM68A316E is a mask-programmable byte-organized 
memory designed for use in bus-organizéd systems. It is fabricated 
with N-channel silicon-gate technology. For ease of use, the device 
operates from asingle power supply, has compatibility with TTL and 
DTL, and needs no clocks or refeshing because of static operation. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion is provided through multiple Chip Select inputs. The 
active level of the Chip Select inputs and the memory content 
are defined by the user. 


2048 X 8 BIT 
READ ONLY MEMORY 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 623-04 


Fully Static Operation 

Three-State Data Output 

Mask-Programmable Chip Selects for 
Simplified Memory Expansion 

Single + 10% 5-Volt Power Supply 

TTL Compatible 

Maximum Access Time = 350 ns 

Plug-in Compatible with 2316E 


Pin Compatible with 2708 and TMS2716 EPROMs P SUFFIX 


PLASTIC PACKAGE 
CASE 709-02 





PIN ASSIGNMENT 
MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 


. Address Inputs 





. Chip Selects 
. Date Output 


INDUSTRY STANDARD FNOUTS +. + +5 V Power Supply 


. Ground 





DS9600/6-78 
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MCM68A316E 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS 


DC CHARACTERISTICS 


Input Current 
(Ving = Oto 5.5 V) 


Output High Voltage 
(loH = -205 nA) 


Output Low Voltage 
(lop = 1.6 mA) 


Output Leakage Current 1 hree-State) 
(S=08 V or S=2.0 V, Voy, = 0.4 V 102.4 V) 


Supply Current 
(Vcc = 5.5 V, Ta = 0°C) 





ABSOLUTE MAXIMUM RATINGS (See Note 1) 





“O310+70 


dc 
-0.3 to +7.0 dc 
°C 


NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 


exceeded. Functional 


operation should be restricted to RECOMMENDED 


OPERATING CONDITIONS. Exposure to higher than recommended voltages 


for extended periods of time could affect device reliability. 


CAPACITANCE 


(f = 2.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 


Symbol [Max [Unit] 
[Outpui Capacience «dot | 2S | 





BLOCK 
DIAGRAM 


Nonwa nuovo 


s1° 
$2° 
$3° 












MCM68A3 16 


| Read Only 


Memory 










Random 


e*] Access 


Memory 











M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 








Address Data 
Bus Bus 





Memory 3-State 
Matrix Output 
(2048 x 8) Buffers 


Address 
Decode 


Vcc Pin 24 


* Active level defined by the user. Gnd Pin 12 
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MCM68A316E 


FIGURE 1—AC TEST LOAD 


¢ 


Test Point 


130 pF ° 


o 


“Includes Jig Capacitance 


This device contains circuitry to 
protect the inputs against damage 
due to high static voitages or elec- 
tric fields; however, it is advised 
that normal precautions be taken 
to avoid application of any vol- 
tage higher than maximum rated 
voitages to this high-impedance 
circuit. 





AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature unless otherwise noted. 


RL 
All timing with t, = t¢ = 20 ns, Load of Figure 1) 


25k 


MM06150 
or Equiv 


MMO7000 
or Equiv 





TIMING DIAGRAM 


Coye SS ———— 


iS a ea ae a et Ie ee eS es 


acc 


ol 


Address « 





0.8 V ve 
OOOO 2.0 V RO OOOO 
SLORY 0.8 V PKK 
ae ere". 06°60 OO 2 Ov x BOS SCS< SoS¢ %0°0°6°0°0°9"% ov, 
St 0.8 V AK OOO DP LO? 


tH 
IDHA 
SOCCOCOCOCCSCEOCOOCOCOCOSCECO CECE COCO CEC CES N ea ce MK SOOO > 
Date Ot 9555555090555 C00, 0,9 0,0,0,8, 
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MCM68A316E 


CUSTOM PROGRAMMING 


MCM68A316E, the customer may specify the content of Binary . Hexadecimal 
Date ‘Character 


the memory and the method of enabling the outputs. 


°o 








Information on the general options of the 
MCM68A316E should be submitted on an Organizational 
Data form such as that shown in Figure 3. (‘‘No-Connect”’ 
must always be the highest order Chip Select(s).) 


Information for custom memory content may be sent 
to Motorola in one of three forms (shown in order of 
preference): 


1. Paper tape output of the Motorola M6800 Software. 
2. Hexadecimal coding using 1BM Punch Cards. 
3. EPROM (TMS2716 or MCM2716). 


~“~_-s2-—--=]"=-4s224-43 OOQOaoaodoaedacdood0nds 
-~0oO 0or-"e-"q0q C0272 +0022 00 


T™MONBYPHABYOuaBHDK = 





-90OoO -0O-+r0+0C02+20+ 0202+ 0 





s 
-_-"--—"--+-" 000072242 42 0000 








IBM PUNCH CARDS 
a ae ace feces k Anueisonaiecah The hexadecimal equivalent (from Figure 2) may be 
i software packages developed for the ced’ Gh SBIGRecIBMA see Se 
M6800 Microcomputer Family is the ability to produce a meet RUMEN. al Cs: a5. LONOWS 


paper tape output for computerized mask generation. The Step Column 


assembler directives are used to control allocation of 1 12 Byte ‘0’ Hexadecimal equivalent for 
memory, to assign values for stored data, and for control- outputs Q7 thru Q4 (Q7 = M.S.B.) 
ling the assembly process. The paper tape must specify the 2 13 Byte ‘’O’’ Hexadecimal equivalent for 
full 2048 bytes. outputs Q3 thru Q0 (Q3 = M.S.B.) 
3 14-75 Alternate steps 1 and 2 for consecutive 
bytes. 


4 77-8) ~— Card number (starting 0001) 
Total number of cards (64) 


FIGURE 3— FORMAT FOR PROGRAMMING GENERAL OPTIONS 


ORGANIZATIONAL DATA 
MCM68A316E MOS READ ONLY MEMORY 


Customer: 
Motorola Use Only: 
Company 
Quote: 
Part No. 
Part No.: 
Originator 


Specif. No.: 
Phone No. 


Chip Select: Active ° No 
High Connect 
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(AA) MOTOROLA MCM68A332 


4096 X 8-BIT READ ONLY MEMORY MOS 


The MCM68A332 is a mask-programmable byte-organized (INCHANNEL, SILICON-GATE) 
memory designed for use in bus-organized systems. It is fabricated 
with N-channel silicon-gate technology. For ease of use, the device 
operates from a single power supply, has compatibility with TTL and 4096 X 8-BIT 
DTL, and needs no clocks or refreshing because of static operation. READ ONLY MEMORY 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. Memory 
expansion ts provided through multiple Chip Select inputs. The C SUFFIX 
active level of the Chip Select inputs and the memory content FRIT-SEAL CERAMIC PACKAGE 
are defined by the user. PASE Bere 


@ Fully Static Operation 

@ Three-State Data Output for OR-Ties 

@ Mask-Programmable Chip Selects for Simplified Memory 
Expansion 

@ Single + 10% 5-Volt Power Supply 

@ Fully TTL Compatible 

@ Maximum Access Time = 350 ns 

@ Directly Compatible with 4732 

e 

e 


Pin Compatible with 2708 and 2716 EPROMs 


Preprogrammed MCM68A332-2 Available P SUFFIX 


PLASTIC PACKAGE 
CASE 709-02 


24 


PIN ASSIGNMENT 


MOTOROLA’S PIN-COMPATIBLE EPROM FAMILY 
32K 


. Address Inputs 


. Programmable 
Chip Selects 


. Data Output 
.+5 V Power Supply 


INDUSTRY STANDARD PINOUTS 


. Ground 





DS9619/7-78 
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MCM68A332 


3-State 
Output 
Buffers 


Address 
Oecode 


BLOCK 
OIAGRAM 


Matrix 
(4096 X 8) 


8 
7 
6 
5 
4 
3 
2 
1 


Vcc = Pin 24 
Vss = Pin 12 


* Active level defined by the user. 





DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS 


Symbot_[ Min [Tye [Mex] Unie 
[vee 
[ispattowVorge SSCS 8d 3 


DC CHARACTERISTICS 


Vde 









Characteristic 





Input Current 
(Vin = O0to55V) 


: a 
Output Low Voltage VOL 
No. 1.6 mA) 
Output Leakage Current (Three-State) iLO uAdc 
(S O8 VorS=20V, Voy: 04V 1024 Vi 





Vde 





Supply Current lcc mAdc 
(Veco: 5.5 V,T,~ - 0°C) 


This device contains circuitry to 
protect the inputs against damage 
due to high static voltages or elec- 
tric fields; however, it is advised 
that normal precautions he taken 
to avoid application of any vol- 
tage higher than maximum rated 






ABSOLUTE MAXIMUM RATINGS (See Note 1) 
; : V 
‘ ; V 


ating dot] ae) 
C 






Operating Temperature Range 
Storage Temperature Range ~65 to +150 


NOTE 1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are voltages to this high-impedance 
exceeded. Functional operation should be restricted to RECOMMENDED circuit. 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. 










MC6800 
Microprocessor 






CAPACITANCE 
(f = 1.0 MHz, Ty = 25°C, periodically sampled rather than 100% tested) 


Characteristic Symbol Typ 
Output Capacitance 






MCM68A332 
Read Only 
Memory 



















Random 
Access 
Memory 








Interface 
Adapter 












M6800 MICROCOMPUTER F.AMILY 
BLOCK DIAGRAM 






Interface 
Adapter 











Address 
Bus 


Data 
Bus 
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MCM68A332 


‘FIGURE 1-—AC TEST LOAD 


5.0 V 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
R, =2.5k (Full operating voltage and temperature unless otherwise noted. 
All timing witht, = t¢ = 20 ns, Load of Figure 1) 


MM0D6150 
or equivalent 


Test Point 


130 pF* 
MMD7000 


or equivalent 





*includes jig capacitance 





TIMING DIAGRAM 


teyc 





er tee Dee eeaeoscanseecenesseocnenennnnseees 
SKK KKK KK DOV SO; 6°65650°O- 05056-00666 .0.6 
Chip Select, S PGW EEY 0.8 V RRR RR VLG 
tso 
. = ere ereerere. 2) 0.4 V x x SOY KK OX xxx 
Chip Select, SR ke 0.8_V RES SCKR RO 
jane - U4 =| 
baal DHA. 
Output, Q - 2¢V 


Waveform 
Symbol Output 


Waveform Waveform 


Output Symbol 


MUST BE WILL BE 


DON'T CARE CHANGING: 
VALID 


ANY CHANGE STATE 
PERMITTED UNKNOWN 


HIGH 
IMPEDANCE 
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MCM68A332 


MCM68A332 CUSTOM PROGRAMMING 


By the programming of a single photomask for the 
MCM68A332, the customer may specify the content of the 
memory and the method of enabling the outputs. 

Information on the general options of the MCM68A332 
should be submitted on an Organizational Data form such as that 
shown in Figure 3. (A ‘‘No-Connect"’ or ‘’Don't Care’’ must always 
be the highest order Chip Select(s).) 

Information for custom memory content may be sent to 
Motorola in one of four forms (shown in order of preference): 

1. IBM Punch Cards: 

A. Hexadecimal Format 
B. Intel Format 
C. Binary Negative-Postive Format 

2. EPROMs—two 16K (MCM2716 or TMS2716) or four 

8K (MCM2708) 

3. Paper tape output of the Motorola M6800 software 

4. Hand punched paper tape 


PAPER TAPE 

Included in the software packages developed for the M6800 
Microcomputer Family is the ability to produce a paper tape 
output for computerized mask generation. The assembler direc- 
tives are used to control allocation of memory, to assign values for 
stored data, and for controlling the assembly process. The paper 
tape must specify the full 4096 bytes. 


IBM PUNCH CARDS, HEXADECIMAL FORMAT 
The hexadecimal equivalent (from Figure 2) may be placed on 
80 column !BM punch cards as follows: 


Step Column 


1 12 Byte ‘'0’' Hexadecimal equivalent for outputs 
Q7 through Q4 (Q7 = M.S.B.) 


2 13 Byte “O’’ Hexadecimal equivalent for outputs 
Q3 through QO (Q3 = M.S.B.) 
3 14-75 Alternate steps 1 and 2 for consecutive bytes. 


+ 


77-79 Card number (starting 001). 
5 Total number of cards must equal 128. 


FIGURE 2 — BINARY TO HEXADECIMAL CONVERSION 


Hexadecimal 
Character 


Binary Data 


0 
ie] 
0 
Oo 
.¢] 
OQ 
OQ 
0 
1 
1 
1 
1 
1 
1 
1 
1 


=e-s2r+2 000 0+r++2 20000 
-+=00-+2c0C0+-00-2=-00 
-o -0 7-0 20+0+0+0-O0T 
 rMmnOODWPOWMWNAMNAWNHH-HO 





PRE-PROGRAMMED MCM68A332P2, MCM68A332C2 


The -2 standard ROM pattern contains sine-lookup and arctan- 
lookup tables. . 

Locations 0000 through 2001 contain the sine values. The 
sine’s first quadrant is divided into 1000 parts with sine values 
corresponding to these angies stored in the ROM. Sin w/2 is 
included and is rounded to 0.9999. 

The arctan values contain angles in radians corresponding to 
the arc tangents of 0 through 1 in steps of 0.001 and are contained 
in locations 2048 through 4049. 

Locations 2002 through 2047 and 4050 through 4095 are 
zero filled. : 

All values are represented in absolute decimal format with four 
digit precision. They are stored in BCD format with the two most 
significant digits in the lower byte and the two least significant 
digits in the upper byte. The decimal point is assumed to be to 
the left of the most significant digit. 


Example: Sin (556 >) 0.0016 decimal 
Address Contents 


0002 0000 8=«gng0d0d 
0003 0001 0110 





‘ FIGURE 3 — FORMAT FOR PROGRAMMING GENERAL OPTIONS 


ORGANIZATIONAL DATA 
MCM68A332 MOS READ ONLY MEMORY 


Customer: 
Company 


Part No. 


Originator 


Phone No. 


Motorola Use Only 
Quote 
Part No. 


Specif. No. 





Active Low No-Connect 


Active High 


CO) D O 
O O O 


Chip Select Options: 
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(AA) MOTOROLA 


8192 X 8-BIT READ ONLY MEMORY 


The MCM68A364/MCM68B 364 is a mask-programmable byte- 
organized memory designed for use in bus-organized systems. It is 
. fabricated with N-channel silicon-gate technology. For ease of use, 
the device operates from a single power supply, and has 
compatibility with TTL. The addresses are latched with the Chip Enable 
input — no external latches required. 

The memory is compatible with the M6800 Microcomputer 
Family, providing read only storage in byte increments. The Chip 
Enable input deselects the output and puts the chip in a power-down 
mode. 


@ Automatic Power Down 


@ Low Power Dissipation — 150 mW active (typical) 
35 mW standby (typical) 


@ Singie +10% 5-Volt Power Supply 

@ High Output Drive Capability (2 TTL Loads) 
@ Three-State Data Output for OR-Ties 

@ TTL Compatible 


@ Maximum Access Time — 250 ns — MCM68B364 
350 ns — MCM68A364 


@ Pin Compatible with 8K — MCM68A308, 16K — MCM68A316E, 
and 32K — MCM68A332 Mask-Programmable ROMs 


@ Pin Compatible with 24-pin 64K EPROM MCM68764 


MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 


INDUSTRY STANDARD PINOUTS 
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MCM68A364 
MCM68B364 


MOS 


(N-CHANNEL, SILICON-GATE) 


8192 X 8-BIT 
READ ONLY MEMORY 


L SUFFIX 
CERAMIC PACKAGE 
CASE 716-06 


P SUFFIX 24 
PLASTIC PACKAGE 
CASE 709-02 


PIN ASSIGNMENT 


. Address 

Chip Enabie 

Data Output 
. +5 V Power Supply 
. Ground 





This device contains circuitry to protect 
the inputs against damage due to high 
Static voltages or electric fields; however, 
it is advised that narmal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 





DS9806/7-79 


MCM68A364eMCM68B364 


Memory 3-State 


K Address ‘ 
BLOC Matrix Output 


Decode 


Vec = Pin 24 
Vss = Pin 12 





ABSOLUTE MAXIMUM RATINGS (See note) 
| : 
Supply Voltage 
Operating Temperature Range 
Storage Temperature Range . 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could 
affect device reliability. 





OC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 
(Vcc must be applied at least 100 ws before proper device 
operation is achieved) 


Input High Voltage 
Input Low Voltage 





05 
RECOMMENDED OPERATING CHARACTERISTICS 

[Min] 
=o 


Output Leakage Current (Three- State) 
(E = 2.0 V, Vout = 0 V to 5.5 V) 


Supply Current — Active* 
(Minimum Cycle Rate) 


Supply Current — Standby 
(E = VIH) 


*Current is proportional to cycle rate. 





CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 


a a Td Cd 
cc 
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MCM68A364e MCM68B364 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read Cycle 


RECOMMENDED OPERATING CONDITIONS 
(Ta = Oto 70°C, Voc = 5.0 V +10% All timing with t, = t# = 20 ns, load of Figure 1) 


Chip Enable Low to Chip Enable Low of Next Cycle (Cycle Time) 


Chip Enable Low to Output Valid (Access) | tecav [| — | 
Chip Enable High to Output High Z (Off Time) | tenaz | — | 
Chip Enable Low to Address Don't Care (Hold) | teLax | 60 | 


Address Valid to Chip Enable Low (Address Setup) 









Chip Enable Precharge Time 


TIMING DIAGRAM 


tELEL 


VIH— 
CHIP ENABLE, E 


tELEH tEHEL 


cea 
Sst, CCR HLM 


tTAVEL tELAX 


ADORESS, A 


VOH— 
DATA OUTPUT, Q 
VoL— 





FIGURE 1 — AC TEST LOAD 


Test Point 


WAVEFORMS 
Waveform input Output 
Symbol 
5.0V ee 
MUST BE WILL BE 
RL =1.2k VALID VALID 
CHANGE WILL CHANGE 


MMD6150 
or Equiv 


FROMHTOL 


FROMH TOL 


{ ; CHANGE WILL CHANGE 
100 pF* 10.9 k bebe, FROMLTOH FROMLTOH 
MMD 7000 
or Equiv DON'T CARE CHANGING 
PERMITTED — UNKNOWN 
; . HIGH 
Includes Jig Capacitance IMPEDANCE 
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TIMING PARAMETER ABBREVIATIONS 
tx x x X 
signal name from which interval is ot 
transition direction for first signal 
signal name to which interval is defined 
transition direction for second signal 


The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don’t care 
Z = transition to off (high impedance) 


TIMING LIMITS 


The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. - 


CUSTOM PROGRAMMING 


By the programming of a single photomask for the 
MCM68A364/MCM68B364, the customer may specify the 
contents of the memory. 

Information for custom memory content may be sent to 
Motorola in one of two forms (shown in order of preference): 

1. Magnetic Tape — 9 Track, 800 bpi, odd parity written 
in EBCDIC character code. Motorola’s R.O.M.S. for- 
mat. 

2. EPROMs — one 64K (MCM68764), two 32K 
(MCM2532), four 16K (MCM2716 or TMS2716), or 
eight 8K (MCM2708). 

3. IBM Punch Cards 

A. Hexadecimal Format 
B. INTEL Hexadecimal Format 


IBM PUNCH CARDS, HEXADECIMAL 
FORMAT 


The hexadecimal equivalent (from Figure 2) may be 
placed on 80 column IBM punch cards as follows: 


Step Column 


1 12 Byte '’0’’ Hexadecimal equivalent for out- 


puts Q7 through 04 (Q7=M.S.B.) 


2 13 Byte ''0’’ Hexadecimal equivalent for out- 
puts Q3 through QO (03=M.S.B.) 

3 14-75 Alternate steps 1 and 2 for consecutive 
bytes 

4 77-79 Card number (starting 001) 

5 Total number of cards must equal 256 


FIGURE 2 —- BINARY TO HEXADECIMAL CONVERSION 


0) 
O 
O 
0 
1 
1 
J 
1 
0 
0 
0 
O 
1 
1 
1 
1 


~-0coOo-+-00-+00+2+00 





Hexadecimal 
Character 


"MONMWpPHOANAnUAWN=AO 
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M6800 MICROCOMPUTER FAMILY 


BLOCK DIAGRAM 
MC6800 


Microprocessor 
MCM68A364 


MCM68B 364 
Read Only 
Memory 


Interface 
Adapter 


Interface 
Adapter 


Address Data 
Bus Bus 


PRE-PROGRAMMED MCM68A364P3/L3 


The -3 standard ROM pattern contains log (base 10) 
and antilog (base 10) lookup tables for the 64K ROM. 
Locations 0000 through 3599 contain log base 10 
values. The arguments for the log table range from 1.00 
through 9.99 incrementing in steps of 1/100. Each log 
value. is repicsented hy .in eight-digit decimal number 
with decimal pr mt assumed to be to the left of the most- 
Significant digit. 
ntilog (base 10) are stored in locations 4096 through 
‘8095. The « ,uments range from .000 through 999 
incrementing .n steps of 1/1000. Each antilog value is 


Example: 


READ ONLY MEMORY 
BLOCK DIAGRAM 


Memory 
Matrix 
(8192 X 8) 


Date 


Butter Osta Bus 


Selection 
and Control 


Memory Address 
and Control 





represented by an eight-digit decimal number with 
decimal point assumed to be to the right of the most- 
significant digit. 


Locations 3600 through 4095 and 8096 through 
8191 are zero filled. 


All values are represented in absolute decimal format 
with eight digit precision. They are stored in BCD format 
with the two most significant digits in the lower byte and 
the remaining six digits in the three consecutive 
locations. 


log10 (1.01) = .00432137 decimal 


Address 


Contents 
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Advance Information 


8192 x 8-BIT READ ONLY MEMORY 


MOS 


(N-CHANNEL, SILICON-GATE) 


The MCM68365 is a mask-programmabile byte-organized memory 
designed for use in bus-organized systems. It is fabricated with 
N-channel silicon-gate technology. For ease of use, the device operates 
from a single power supply, has compatibility with TTL, and needs no 
clocks or refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer Family, 
providing read only storage in byte increments. The active level of the 
Chip Enable input and the memory content is defined by the user. The 
Chip Enable input deselects the output and puts the chip in a power- 
down mode. 

Fully Static Operation 

Automatic Power Down 

Low Power Dissipation — 225 mW Active (Typical) 

30 mW Standby (Typical) 

Single + 10% 5-Volt Power Supply 

High Output Drive Capability (2 TTL Loads) 

Three-State Data Output for OR-Ties 

Mask Programmable Chip Enable 

TTL Compatible 

Maximum Access Time — 250 ns — MCM68365-25 

350 ns — MCM68365-35 

Pin Compatible with 8K — MCM68A308, 16K — MCM68A316E, 

and 32K — MCM68A332 Mask-Programmable ROMs 


8192 x 8-BIT 
READ ONLY MEMORY 


C SUFFIX P SUFFIX 
FRIT-SEAL PLASTIC PACKAGE 

CERAMIC PACKAGE CASE 709 
CASE 623 





PIN ASSIGNMENT 


MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 


Address 
Chip Enable 
Data Output 


Ground 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high im- 
pedance circuit. 


INDUSTRY STANDARD PINOUTS 





ADI844/9-80 
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BLOCK DIAGRAM 


AO 





























2 > 9 00 
aN 7 -—-~% 10 01 
A2 6 BD 
fo : Address es — ——} 13 03 
Saaae put ---14 04 
AS 3 (8192 x 8) Buffers L—.g15 05 
eee —-—_p» 16 06 
BD. aight? 1D? 
A8 23 
AQ 22 
A10 19 
All 18 
A12 21 
E 20 Vcc = Pin 24 
Vss=Pin 12 


“Active level defined by the user 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating Symbol Value i 
Supply Voltage -~0.3 to +7.0 
Input Voltage -0.3to +7.0 


ae 
Operating Temperature Range Oto +70 
Storage Temperature Range - 65 to + 150 °¢ 
Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 


RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af- 
fect device reliability 





: S 
aO}<|< {3 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 


(Vcc must be applied at least 100 ys before proper device operation is achieved) 
Input High Voltage 
nput Low Voltage 





RECOMMENDED OPERATING CHARACTERISTICS 
Characteristic 
Input Current (Vj, =0 to 5.5 V) 


Output High Voltage (IQH = — 205 pA) 
Output Low Voltage (Io, =3.2 mA) 


Supply Current — Active (Vcc =5.5 V, Ta =0°C) 
Supply Current — Standby (Vcc =5.5 V, Ta =0°C, E= Vip) 





CAPACITANCE 
(f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested) 


Characteristic Symbol! 
Input Capacitance Cin 


Output Leakage Current (Three-State) (E=2.0 V, Voy, =0.4 V to 2.4 V) | 10 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read Cycle 


RECOMMENDED OPERATING CONDITIONS 
(Ta =0 to 70°C, Vcc =5.0 V + 10%. All timing with t= t= 10 ns, load of Figure 1) 





Address Valid to Chip Enable Low (Address Setup) 


READ CYCLE TIMING 1 


(E Held Low) 
VIH 


Address . 
IL 


VOH 


Q (Data Out) Data Valid 
— VOL 


READ CYCLE TIMING 2 












VIH 
V/V/V 5 
Address OA t Address Valid A 
a 'ELEH 
E VIH 
VIL 
tELQV tEHQZ rr 
VOH 
, \/ . ‘ 
Q (Data Out) Hi-Z Hi-Z VOL 
VCC ice 
Supply 
Current 'SB 
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS 
tx x xX Xx The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements are 
signal name from which interval is defined | specified from the external system point of view. Thus, ad- 
transition direction for first signal dress setup time is shown as a minimum since the system 
signal name to which interval is defined must supply at least that much time (even though most 
transition direction for second signal devices do not require it). On the other hand, responses from 
the memory are specified from the device point of view. 
The transition definitions used in this data sheet are: Thus, the access time is shown as a maximum since the 
H=transition to high device never provides data later than that time. 


L= transition to low 

V = transition to valid 

X = transition to invalid or don’t care 
Z= transition to off (high impedance) 
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ERE 7 SIT RE, 


wid rae aa 


WAVEFORMS 
Waveform 
Symbol! input Output 
Must Be Will Be 
Valid Valid 
Change Will Change 
WV". From H to L From H to L 
Change Will Change 
From L to H From L toH 
Don’t Care: Changing: 
Any Change State 
Permitted Unknown 


; High 
= Impedance 


MCM68365 
Read Only 


Random 
Access 
Memo 


Interface 
Adapter baal 


Address Data 
Bus Bus 





PRE-PROGRAMMED MCM68366P36-3/C36-3, 
MCM68366P25-3/C25-3 


The — 3 standard ROM pattern contains log (base 10) and 
antilog (base 10) lookup tables for the 64K ROM. 

.Locations 0000 through 3599 contain log base 10 values. 
The arguments for the log table range from 1.00 through 
9.99 incrementing in steps of 1/100. Each log value is 
represented by an eight-digit decimal number with decimal 


- point assumed to be to the left of the most-significant digit. 


Antilog (base 10) are stored in locations 4096 through 


,. 8095. The arguments range from .000 through .999 in- 
 crementing in steps of 1/1000. Each antilog value is 


represented by an eight-digit decimal number with decimal 


7 point assumed to be to the right of the most-significant digit. 


FIGURE 1 — AC TEST LOAD 


5.0 V 


RL=1.2k 


MMD6150 
or Equiv. 


Test Point 


130 pF° 
MMD7000 
or Equiv. 





“Includes Jig Capacitance 


READ ONLY MEMORY BLOCK DIAGRAM 


Memory 
Matrix 
(8192 x 8) 


Selection 
and 
Control 


Memory Address 
and Control 


Locations 3600 through 4095 and 8096 through 8191 are 
zero filled. 

All values are represented in absolute decimal format with 
eight digit precision. They are stored in BCD format with the 
two most significant digits in the lower byte and the remain- 
ing six digits in the three consecutive locations. 


Example: log 19(1.01) = 0.00432137 decimal 





Address Contents 
4 0000 0000 
5 0100 0011 
6 0010 0001 
7 0011 0111 
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CUSTOM PROGRAMMING Information for custom memory content may be sent to 
Motorola in one of two forms (shown in order of preference): 
By the programming of a single photomask for the 1. Ma 
gnetic Tape 
se hg neu rat deal of the 9 track, 800 bpi, odd parity written in EBCDIC charac- 
t torola R.O.M.S. f t. 
Information on the general options of the MCM68365 er Code “Morrie Mie seine 
should be submitted on an Organizational Data form such as 2. EPROMs — four 16K (MCM2716, or TMS2716, or eight 
that shown in Figure 2. 8K (MCM2708), one 64K or two 32K) 


FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS 


ORGANIZATIONAL DATA 
MCM68365 MOS READ ONLY MEMORY 


Customer: 


COT ys Motorola Use Only: 


Pe IN a Quote: 
Originator Part No: 
Specif. No: 


Phone No. 


Enable Options: 


Active High Active Low 


Chip Enable [ [ 
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(AA) MOTOROLA 


Advance Information 


8192 x 8-BIT READ ONLY MEMORY 


The MCM68366 is a mask-programmable byte-organized memory 
designed for use in bus-organized systems. It is fabricated with 
N-channel silicon-gate technology. For ease of use, the device operates 
from a single power supply, has compatibility with TTL and DTL, and 
needs no clocks or refreshing because of static operation. 

The memory is compatible with the M6800 Microcomputer Family, 
providing read only storage in byte increments. The active level of the 
Output Enable input and the memory content is defined by the user. 
The Output Enable input deselects the output. 

@ Fully Static Operation 

Fast Data Valid Time for High Speed Microprocessors 

Low Power Dissipation — 225 mW Active (Typical) 

Single + 10% 5-Volt Power Supply 

High Output Drive Capability (2 TTL Loads) 

Three-State Data Output for OR-Ties 

Mask Programmable Output Enable 

TTL Compatible 

Maximum Access Time — +20 ns from Output Enable 
250 ns from Address — MCM68366-25 
350 ns from Address — MCM68366-35 

Pin Compatible with 8K and 32K — Mask-Programmable ROMs 

Pin Compatible with MCM68766 64K EPROM 


MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY 


INDUSTRY STANDARD PINOUTS 
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MOS 


(N-CHANNEL, SILICON-GATE) 


8192 x 8-BIT 
READ ONLY MEMORY 


yl 


C SUFFIX P SUFFIX 
FRIT-SEAL PLASTIC PACKAGE 

CERAMIC PACKAGE CASE 709 
CASE 623 





PIN ASSIGNMENT 


Address 

Output Enable 

Data Output 

+5 V Power Supply | 
Graund 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high im- 
pedance circuit. 
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MCM68366 


BLOCK DIAGRAM 


AO 








§ 9 DO 
at 10 01 
= 2 : 11 02 
Memory 3 State 13°03 
Aa 4 Address Matix Buia pela 
AS 3 Decade (8192 » 8) Butters 15 DS 
AS 2 16 O06 
ys - 3 17 D7 
AB 23: 
AQ 22 
A10 19 
Ali 18 
A12 21 
*G 20 Vcc=Pin 24 
VSS = Pin 12 
*Active Level Defined by the User 
ABSOLUTE MAXIMUM RATINGS (See Note 1) 
Symbol 
Supply Voltage 


Input Voltage 0 
Operating Temperature Range 
Sivoo Tarpaatre Range 


NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af- 
fect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 
. (Vcc must be applied at least 100 us before proper device operation is achieved) 





CAPACITANCE 
(f= 1.0 MHz, Ta =25°C, periodically sampled rather than 100% tested) 


Input Capacitance ; 





Output Capacitance 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read Cycle 


RECOMMENDED OPERATING CONDITIONS 
(Ta=0 to 70°C, Vcc =5.0 V+ 10%. All timing with t= t¢= 10 ns, load of Figure 1) 


Address Valid to Address Don’t Care 
(Cycle Time when Output Enable is Held Active) 


Output Enable Low to Output Invalid 
Output Enable High to Output High-Z 


Address Valid to Output Enable Low (Address Setup) Y tavar | 





READ CYCLE TIMING 1 


‘(G Held Low) ViH 


Address 
VIL 


VOH 


Q (Data Out) Previous Data Valid Data Valid 
i ata Vali VOL 





READ CYCLE TIMING 2 






tAVGL 
ViH 
\/ \/ 5 

Address XXXXXX7 | Address Valid " 
G VIH 

VIL 

tGLQV tGHOZ —— 
tGLOX Vou 





Q (Data Out) 








CO Data Valid | HE Z- yo, 


2-203 


MCM68366 





WAVEFORMS 
Waveform 
Symbol Input Output 
Must Be Will Be 
Valhd Valid 
Change Will Change 
From HtoLl From H tel 
Change Will Change 
From Ll toH From t to H 
Don’t Care Changing 
Any Change State 
Permitted Unknown 
High 
3 Impedance 


MC6800 MICROCOMPUTER FAMILY BLOCK DIAGRAM 


MC6800 
Microprocessor 








MCM68366 
Read Only 





anqom 


P| Access 


Memorv 


Interface 
Adapter 

interface 
Adapter 









Address Data 
Bus Bus 


PRE-PROGRAMMED MCM68366P35-3/C35-3, 
MCM68366P25-3/C25-3 
The —3 standard ROM pattern contains log (base 10) and 
antilog (base 10) lookup tables for the 64K ROM. 
Locations: 0000 through 3599 contain log base 10 values. 
The arguments for the log table range from 1.00 through 
9.99 incrementing in steps of 1/100. Each log value is 
represented by an eight-digit decimal number with decimal 
point assumed tobe to the left of the most-significant digit. 
Antilog (base 10) are stored in locations 4096 through 
8095. The arguments range from 0.000 through 0.999 in- 
crementing in steps of 1/1000. Each antilog value is 
represented by an eight-digit decimal number with decimal 
point assumed to be to the right of the most-significant digit. 


FIGURE 1 — AC TEST LOAD 


S50 V 


Rp =12k 


Test Point MMD6150 
or Equiv 


130 pF° 


MMD 7006 
or Equiv 





“includes Jig Capacitance 


READ ONLY MEMORY BLOCK DIAGRAM 












Memory 
Matrix 
(8192 x 8) 









Data 


Butter Data Bus 


election 
and 
Control 


Memory Address 
and Control 


Locations 3600 through 4095 and 8096 through 8191 are 
zero filled. 

All values are represented in absolute decimal format with 
eight digit precision. They are stored in BCD format with the 
two most significant digits in the lower byte and the remain- 
ing six digits in the three consecutive locations. 


Example: log39 (1.01) = .00432137 decimal 


Address Contents 





4 0000- 0000 
5 0100 0011 
6 0010 0001 
7 0011 0111 
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CUSTOM PROGRAMMING 


By the programming of a single photomask for the Information for custom memory content may be sent to 
MCM68366, the customer may specify the content of the Motorola in one of two forms (shown in order of preference): 


memory and the method of enabling the outputs. 1. Magnetic Tape 


9 track, 800 bpi, odd parity written in EBCDIC charac- 
ter Code. Motorola’s R.O.M.S. format. 


Information on the general options of the MCM68366 2. EPROMs — one 64K (MCM68764, MCM68766), two 
should be submitted on an Organizational Data form such as 32K (MCM2532), four 16K (MCM2716, or TMS2716), 
that shown in Figure 3. or eight 8K (MCM2708). 


FIGURE 3 — FORMAT FOR PROGRAMMING GENERAL OPTIONS 
ORGANIZATIONAL DATA 
MCM68366 MOS READ ONLY MEMORY 
Customer: 


Company Motorola Use Only: 


Part No. Quote: 


81410 gf |: | a ee ee Part No: 


Specif. No: 
Phone No. 


Enable Options: 


Active High Active Low 


Output Enable [] [J 
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Teva al fonovalo[Ulon cola MCM 2802 





Advance Information 


_: a ee ee 





MOS 


(N-CHANNEL, SILICON GATE) 


Om MeL Re mee yy 


32 X 32 BIT SERIAL ELECTRICALLY ERASABLE PROM 












The MCM2802 is a 1K-bit serial Electrically Erasable PROM designed 
for applications requiring both non-volatile memory and in-system 
information updates. In digital tuning systems, it provides storage 
for up to 32 channels. It has external control of timing functions 
and serial format for data and address. 


32 X 32 BIT 
ELECTRICALLY ERASABLE PROM 








@ Single 5V supply in Read mode 






e 5V and 25V supply for Erase and Program 






e In-System Program/Erase Capability 
e 0-100kHz clock rate 










L SUFFIX 
CERAMIC PACKAGE 
P SUFFIX CASE 632.06 


PLASTIC PACKAGE ALSO AVAILABLE 
CASE 646.05 


LS ET CR  : AS 









e Floating gate process 


e Expandable to 16K-bit systems 





e Word and Array erasable 


OO ET AIS OO OT SM 


PIN ASSSIGNMENT 


vip 





* For normal operation, hardwired to Vss: 
PIN NAMES 


VRC od: aos ata we ves Program Voltage Control 
ADQ . Address input + Data Input/Output 
ol real Be eee er ae Margin Testing 
C1,C2,C3,C4 ..... Chip Address 1 to 4 


| 
{ 
| 
i 
! 





| This device contains circuitry to protect the | 


| inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken to 





avoid application of any voitage higher than 
maximum rated vottages to this high 
impedance circuit. 





This is advance information and specifications are subject to change without notice. 
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ABSOLUTE MAXIMUM RATINGS (Voltages referred to Vss) 


DC Supply Voltage 
Programming Voltage 

input Voltage 

VP Control Output 

Operating Temperature Range 


Storage Temperature Range 





NOTE — Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than 
recommended voltages for extended periods of time could affect device 
reliability. 


SWITCHING CHARACTERISTICS (T, =0... 70°C; Vpp =5V + 10%; Vp = 24.5V + 1.5V 






Erase time 






Write time 






Clock Frequency Fo, = 1/Ta, 
Clock High Level Hold Time 
Clock Low Level Hold Time 


Clock Fall Time and Rise Time 








Register Control to Clock 







Delay Time except for trean 
After READ opcode only 






Data In Set-Up 
Data In Hold 
Data Out Serial Delay 
Data Out Parallel Delay 
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DC CHARACTERISTICS (T, = 0... 70 C Vpp = 5V + 10%; Vp= 24.5V+1.5V 


Tristate Input/ 
Output 


VP Control | Von =1V 
Pull down device OFF state 


Vorr = VP 


Input Low Voltage 
Input High Voltage 





FIGURE 3 — READOUT TIMINGS ——————— ees] 





treaD 






ADOR + READ CODE (060) IN 
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602-¢ 


INTERNAL 
SIGNALS 


CLOCK 


ADQ 


AD / DA 


OP CODE 
DECODING 


" on a ee et ee = 


coe" Uy 


ADQ 


AD/ DA : y 


OP CODE H STBY 
DECODING L 
(FORCED) 
- H 
READ OUT 


ERASE CODE IN 


STBY 
(FORCED) 


== FIGURE 5 — WRITE SEQUENCE 


flee atk en amen Mee alt, aati 
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MCM 2802 


FUNCTIONAL DESCRIPTION 


The circuit accepts 12 bits of Address/Op code in the 
address register and 32 bits of data in the data register 
(see figure 1: Block diagram). 


a 


Address/Op code format (figure 1) 


The four shifted bits C1 to C4 are used as chip select 
word in multichip systems. The chip address is defined by 
hardwiring the C1 to C4 pins. These bits are adjacent to 
the address field, so that no software modification is re- 
quired in a program designed for a multi-1K memory appli- 
cation. 


The five following A1 to A5 bits select one of the word 
addresses. The last 3 bits 01 to 03 contro! the operating 
modes. 







Function 







Read 
Word Erase 





Block Erase 













Write 


x 
x 
—_ 


Standby 


ee re ee me tem tne an me oe 
< 


Read operation (figure 4) 


1) The ADDRESS/OP CODE is loaded. The address 
selecting the word to be read and the op code bits being 
the READ code. 


2) The AD/DA is switched to the data mode, thus 
initiating the parallel transfer from the core to the shift 
register. First bit of data is present at the output. 


3) As soon as the first of the 31 data out clock pulses is 
applied, the parallel transfer is stopped and data is 
shifted at the output. Data is recirculated in the data 
register. 


4) The output buffer is turned on only, when READ is 
internally decoded, AD/DA is low and chip is selected by 
C1 and C4. Otherwise it is in the high impedance state. 


Addresses and data are clocked in and out with the falling 
edge of block. 


Writing (figure 5) 


1) ADDRESS/OP CODE is shifted in, the op code being 
either BLOCK ERASE or WORD ERASE. 


2) Switching the AD/DA line low for t = tERASE 
initiates the erase process. During this period of time, 
a data word can be shifted into the data register. 


3) Then the WRITE code and the same address is loaded 
to the address register. 


4) The AD/DA line is switched low again for a t = 
tWRITE. during which the selected word is programmed. 


5) At the end of the WRITE operation it is recommended 
to load op code STANDBY and to return input AD/DA to 
the low state. 

Erase 


Both BLOCK ERASE and.WORD ERASE are provided _ 
and are controlled by the op code. Vpp has to be applied 
for BLOCK ERASE, WORD ERASE and for WRITE. For 
all other conditions it can be switched off to high 
impedance or Vpp °F Vss. 


Standby 


When AD/DA is high, the instruction decoder is disabled 
and hence STANDBY is forced. By shifting the STANDBY 
op code into the address register, STANDBY will be re- 
cognized independently of the state of AD/DA. 


Clock 


The active high clock is only used for shifting data and 
addresses. This shift occurs on the clock falling edge. 


Chip selection 


The ADDRESS/DATA line can be used as a chip select in 
a system having other serial I/O devices. DATA and 
CLOCK lines being shared the non-volatile memory is 
only activated when the AD/DA line is low. Shifting 
information to the data register has no effect to the core 
while the chip is deselected. 


In a multi-memory arrangement, all the lines including 
ADDRESS/DATA, CLOCK and DATA, are shared, with 
the exception of C1 to C4 which are hardwired to Vpp or 
Vsgs, thus defining the circuit address. All Vp control 
outputs of the memory circuits can be combined in a 
wired OR configuration. 


Data protection 


When Vpp is turned off, data stored in the array is always 
protected. A Vpp contro! output is provided for switching 
the Vop supply. It consists of a pull down device to Vgc. 
This device is turned on only when : Vpp is present, a 
WRITE or ERASE code has been loaded in the address 
register and AD/DA is low. ; 


Schematics for this external Vpp control are proposed in 
figure 6. 


Reset 


Vpp and Vpp may be turned on or off in any sequence 
without disturbing data in the NVM array. During power- 
up, the op code is preset to the standby mode. The 
RESET input can be connected to the system RESET. 
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[oo FIGURE 6 — Vpp CONTROL AND MULTICHIP SETUP — 
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(AA) MOTOROLA 


CMOS LSI 


(LOW-POWER COMPLEMENTARY MOS) 


64-BIT STATIC RANDOM ACCESS MEMORY 


The MCM14505 64-bit random access memory is fully decoded 
on the chip and organized as 64 one-bit words (64 X 1). Medium 
speed operation and micropower supply requirements make this 
device useful for scratch pad or buffer memory applications where 
power must be conserved or where battery operation is required. 

When used with a battery backup, the MCM14505 can be utilized 
as an alterable read-only memory, allowing the battery to retain in- 
formation in the memory when the system is powered down, and 
allowing the battery to charge when power is applied. The micro- 
power requirements of this memory allow quiescent battery operation 
for great lengths of time without significant discharging. 


64-BIT (64 x 1) STATIC 
RANDOM ACCESS MEMORY 


Quiescent Current = 50 nA/package typical @ 5 Vdc 


L SUFFIX P SUFFIX 
CERAMIC PACKAGE PLASTIC PACKAGE 


CASE 632 CASE 646 


Noise Immunity = 45% of Vpp typical 
Supply Voltage Range = 3.0 Vdc to 18 Vdc 
Single Read/Write Control Line 


Wired-OR Output Capability (3-State Output) for Memory 
Expansion 


ORDERING INFORMATION 


MC14XXxXB Suffix Oenotes 


i Ceramic Package 
P Plastic Package 


Access Time = 180 ns typical at Vpp = 10 Vdc 


Write Cycle Time = 275 ns typical at Vpp = 10 Vdc 

A Extended Operating 
Temperature Range 
Limited Operating 
Temperature Range 


Fully Buffered Low Capacitance Inputs 


Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 





MAXIMUM RATINGS (Voltages referenced to Vss) 


BLOCK DIAGRAM 


DC Supply Voltage 
Input Voltage, All Inputs 
DC Current Drain per Pin 


Operating Temperature Range — AL Device -55 to +125 
CL/CP Device -40 to +85 


Storage Temperature Range -65 to +150 26 


O10 Data Out 


Storage 


A4 11 Array 


A5 12 
Data !n 13 


Strobe 5 
CE16 
CE28 
RA/W 9 


This device contains circuitry to protect the inputs against damage due to high 
Static voltages or electric fields; however, it is advised that normal precautions be 
taken to avoid application of any voltage higher than maximum rated voltages to 
this high impedance circuit. For proper operation it is recommended that Vj, and 
Vout be constrained to the range Vss < (Vin OF Vout) © VoD. 

Unused inputs must always be tied to an appropriate logic voltage level (e.g., 
either Vss or Vop). 


Control 
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ELECTRICAL CHARACTERISTICS 
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NO 
°o 
(=) 


aaa Vde [Min [Max [| Min [ Typ | Max | Min | 
Output Voltage “0” Level VOL 50 0.05 0.05 Vde 
Vin Vpp or 0 10 0.05 0.05 
15 0.05 0.05 
VOH 50 495 4.95 5.0 495 Vde 
Vin OYOrVDD 10 9.95 995 10 9.95 
15 14.95 14.95 15 14.95 
Noise Immunity # VNL Vde 
( Vout 90.8 Vue) 5.0 15 
( Vout’ 1.0 Vde) 10 3.0 
( Vour 15 Vde) 15 4.5 
( Vout = 0.8 Vac) VNH 50 15 2.25 Vde 
( Vout: 1.0 Vde) 10 3.0 4.50 
( Vout > 1.9 Vde) 15 4.5 6.75 
Output Drive Current (Al. Device) lOH mAdc 
(VOH ~~ 2.5 Vdc) Source 5.0 
(VoH 4.6 Vdc) 50 
(VOH * 9.5 Vdc) 10 
(VOH 7 13.5 Vdc) © 15 
(Vo_ 0.4 Vde) lOL 5.0 0.35 
(VoL ° 0.5 Vdc) 10 1.2 
(VoL = 1.5 Vde) 15 45 
Output Drive Current (CL/CP Device) 1OH 
(VOH * 2.5 Vdc) Source 5.0 
(VOH 4.6 Vdc) 5 0 
(VOH * 9.5 Vde) 10 
(VQOH = 13.5 Vde) 15 : 
(VoL « 0.4 Vdc) Sink IOL 5.0 0.15 0.1 
(Vo _ = 0.5 Vdc) 10 0.5 0.4 
(VoL * 1.5 Vdc) 15 0.75 0.6 
input Current (AL Device ata! Cor _|rooo0or [or f= [stoma 
Input Capacitance Cin 50 7.5 pF 
(Viq 0) 
Quiescent Current (AL Device) 5.0 0.050 5.0 150 uAdc 
(Per Package) 10 0 100 10 300 
20 0150 20 600 
Quiescent Current (CL/CP Device) Ino 50 0.050 50 uAdc 
(Per Package) 100 0 100 100 
0.150 200 









Total Supply Current’ *t Ip (1.28 pA/kHz) f+ Ippo 


ly - (2.56 wA/kHz) t + Ippo 
ly (3.85 wA/kH7) f+ IpD 


T 


(Dynamic plus Quiescent, 

Per Package) 

(Cy, 50 pF on ail outputs, all 
buffers switching) 


— _~ ~ 2 Ow. oO] u oO =a{— 
nn on DO —OIVWOoOoI1F®OoO anton 


Three-State Leakage Current TL 
(AL Device) 


Three-State Leakage Current ITL 
(CL/CP Device) 





*Tlow = -55°C for AL Device, -40°C for CL/CP Device. 
Thigh = +125°C for AL Device, +85°C for CL/CP Device. 
#Noise immunity specified for worst-case input combination. 
tTo calculate total supply current at loads other than 50 pF: 
I7(C_) = 17 (50 pF) + 1x 10-3 (Cy -50) Vopft 
where: I7 is in wA (per package), Cy in pF, Vop in.Vdc, and f in kHz is input frequency. 
**The formulas given are for the typical characteristics only at 25°C. 


MCM 14505 


SWITCHING CHARACTERISTICS* (C, = 50 pF, Ta = 25°C) 












Output Rise Time 
tTLH = (2.43 ns/pF) C_ + 58.5 ns 180 360 
tTLH = (1.08 ns/pF) Cy + 36 ns 90 180 
tTLH = (0.72 ns/pF) CL + 39 ns 75 150 
Output Fail Time tTHL 
tTHL = (2.16 ns/pF) Cy +52 ns 160 320 
tTHL = (0.96 ns/pF) C_ +32 ns 80 160 
tTHL = (0.69 ns/pF) Cy + 33 ns 65 130 
Propagation Delay Time ee 
Read Access Time 
tacc(R) = (1.4 ns/pF) CL + 385 ns 750 
tacc(R) = (10.7 ns/pF) CL + 175 ns 400 
tacc(R) = (0.5 ns/pF) Cy + 105 ns 300 
Strobe Down Time tWe 
100 
50 
75 


Address Setup Time 
300 -100 
120 -40 
90 -25 
Data Setup Time 
200 70 
75 25 
55 20 


Read Setup Time 
270 


p- 
se 


Write Setup Time 


33s 


Address Release Time . trel(R) 


25 


~ 
64] 


Data Hold Time 


Read Release Time 





Write Release Time trel(W) 





a =a OI 
HOO 
- cea as Str ec a 


Read Cycle Time — teyc(R) ns 
500 750 
200 400 
150 300 
Write Cycle Time teyc(W) 
440 700 
275 550 
200 415 
Output Disable Delay tdis 
(10% Output Change into 1.0 k2 Load) 200 600 
80 200 
a 60 150 





The formula is for the typical characteristics only. 
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FIGURE 1 — READ CYCLE TIMING DIAGRAM 


Address 


¢ 


Address Can Change 


50% -#- 
Strobe 


teyc(R) —— tWHmin = tcyc(R) max tWEmin 
tsu(R) | — |. trel(R) 


F Either High or Low, 
Pe Ee COs. ON Note: The read/write input can be maintained at a logical ’’1’’ 
(high voltage) during a read cycle. 


VOH 


Data Output 
e Output 


Disabled VOL 





FIGURE 2 — WRITE CYCLE TIMING DIAGRAM 


Address 


’ 


tsu (A) - ——— oe —~ trel(A) 


ia J , ee Either twHmin = tcyc(W) max —*WL min 
High or Low 
Strobe 
Tey c(W) 
ie ae Note The read/write input can be maintained at a logic ‘’0” 
(low voltage) during a write cycle. If the read/write 
Ge sa en a input is maintained at a logic ‘0’ while the strobe is 
“Either High or Low } a logic ‘'1"', then the output data will be disabled (high 
oak mete impedance) during the write cycle. 


trel(W) 
Read/Write 


’ 


Tsu (D) — aa = th(D) 


Data In ] 2S 
50% y 





FIGURE 3 — MAXIMUM STROBE PULSE WIOTH FIGURE 4 — TYPICAL READ ACCESS TIME 
versus TEMPERATURE versus LOAD CAPACITANCE 
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MCM 14505 


FIGURE 6 — TYPICAL OUTPUT SINK . 
CAPABILITY versus TEMPERATURE 


FIGURE 5 — TYPICAL OUTPUT SOURCE 
CAPABILITY versus TEMPERATURE 









Din 
CE 1 
CE2 
Strobe 





IR: 









: External 
| Power 
| Supply 









(ata -55°C 0 | 

(b)Ta #25°C 4. ieee 

(TA © #125°C y Jb 
00 50 Vdc 

taeda eel + ta 





10H. OUTPUT SOURCE CURRENT (mA) 


Vos. ORAIN VOLTAGE (Vie) 


Notes: 





Vinput | | | | 
Oo ee 


Lug) = 300 ns 


{ 1O0kH? 


VoD 


1. Cycle R/W to ground and thento Voo 
prior tO Measurement to insure turn 
on of the device under test. 








2. For the P-channel characteristics, 
Vos: YOu VYoop.- 

3. For the N-channel characteristics, 
Vos is measured directly. 


E 
4. For the drain current, Ip - Amp 
100 | 


| External 
Vss Power 
Supply 


sets 





\N 
BN 


aan 


NAN 


(a) Ta = -55°C 
(b) Ta = +259C 
(c) Ta : +1259C 


tay. QUTPUT SINK CURRENT (mA) 


g 
: 





Vos. ORAIN VOLTAGE (Vite) 
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MCM14505 


FIGURE 7 — FUNCTIONAL CIRCUIT DIAGRAM 
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MCM 14505 


OPERATING CHARACTERISTICS 


In considering the operation of the MCM14505 CMOS memory, 
refer to the functional circuit diagram of Figure 7 and timing 
diagrams shown in Figures 1 and 2. The basic memory cell is a 
cross-coupled flip-flop consisting of two inverter gates and two 
P-channel devices for read/write control. The push-pull cell provides 
high speed as well as low power. 

During a read cycle, when the strobe Iine is high the write 
selection drivers are disabled and the data from the selected row is 
available on columns 1b, 2b, 3b, and 4b. The A4 and A5 address 
bits are decoded to select output data from one of the four columns. 
The output data is available on the data output pin only when the 
strobe and read/write lines are high simultaneously and after the 
read access time, tacc(R). Nas Occurred (see Figure 1). Note that 
the output ts initially disabled and always goes to the logic ‘‘0’’ state 
(low voltage) before data 1s valid. The output ts in the high- 
impedance state (disabled) when the strobe line or the R/W line is 
in the low state. The memory 1s strobed for reading or writing only 
when the strobe, CE1, and CE2 are high simultaneously. The R/W 
line can be a dc voltage during a read or write cycle and need not 
be pulsed, as shown in the timing diagrams. For this case the R/W 
line should be a logic ‘1’ (high) for reading and a logic ‘‘0” for 
writing. 

When the strobe line ts high, the column read/write inhibit 
gates and the row decoder inhibit gates are disabled, the selected 


row 1s in the low state, and the unselected 15 rows retain their 
logic ‘'1°’’ level due to the row capacitance that exists when the row 
decoder inhibit gates are disabled. This capacitive storage mecha- 
nism requires a maximum strobe width (see Figure 3) equal to the 
junction reverse bias RC time constant. When the strobe is returned 
to a logic “0” the rows are forced to Vpp by the row decoder 
inhibit gates (pullup devices). Similarly the column read/write 
inhibit gates (pulldown devices) force the column lines to a logic 
“O"' state. 

Two column lines are associated with each memory cell in order 
to write into the cell. The write selection drivers are enabled when 
the R/W line is a logic ‘‘0O"’ and the strobe line 1s a logic ‘‘1"’. The 
input data is written tnto the column selected by the column 
decoder. For instance, if a ‘‘1°’ 1s to be written in the memory cell 
associated with row 1 and column 1, then row 1 would be enabled 
(logic ‘‘0’’) while column 1b is forced high and column 1a is forced 
low by the write selection drivers. If a logic ‘'O”’ is to be written 
into the cell, then column 1a 1s forced high and 1b is forced low. 
The data that ts retained in. the memory cell ts the data that was 
present on the data input pin at the moment the strobe goes low 
when R/W is low, or when R/W goes high when the strobe ts high. 


APPLICATIONS INFORMATION 


Figure 8 shows a 256-word by n-bit static RAM memory system 
The outputs of four MCM14505 devices are tied together to form 
256 words by 1 bit. Additional bits are attained by paralleling the 
inputs in groups of four. Memories of larger words can be attained 
by decoding the most significant bits of the address and ANDing 
them with the strobe input. 

Fan-in and fan-out of the memory is limited only by speed 
requirements. The extremely low input and output leakage current 
(100 nA maximum) keep the output voltage levels from changing 
significantly as more outputs are tied together. With the output 
levels independent of fan-out, most of the power supply range is 
available as logic swing, regardiess of the number of units wired 
together. As a result, high noise immunity is maintained under 
all conditions. 

Power dissipation is 0.1 wW per bit at a 1.0-kHz rate for a 
5.0-volt power supply, while the static power dissipation 1s 2.0 nW 
per bit. This low power aliows non-volatile information storage 
when the memory is powered by a small standby battery. 

Figure 9 shows an optional standby power supply circuit for 
making a CMOS memory ‘‘non-volatile’’. When the usual power 
fails, a battery is used to sustain operation or maintain stored 
information. While normal power supply voltage is present, the 
battery is trickle-charged through a resistor which sets the charging 
rate. Vg is the sustaining voltage, and V+ is the ordinary voltage 
from a power supply. Vpp connects to the power pin on the 
memory. Low-leakage diodes are recommended to conserve 
battery power. 

The memory system shown in Figure 8 can be interfaced 
directly with the other devices in the McMOS family. No external 
components are required. 

At the inputs to the CMOS memory, TTL devices can interface 
directly if an open-collector logic gate such as the MC7407 is used 
as shown in Figure 10. Driver circuits are not required since the 
input capacitance is low (4.0 to 6.0 pF). The address, data, and 
read/write inputs do not need to be fast since they can be changed 
for the duration when the strobe pulse is low, tgT_ (see Figures 1 
and 2). For high-speed operation, a push-pull driver should be used 
if more than five strobe inputs must be driven at one time. One 
circuit of the type shown in Figure 10 can be used for every ten 
strobe inputs. 
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Figures 11, 12, and 13 show methods of interfacing the 
memory output to TTL logic at various memory voltages. Ifa 
Vop of 5.0 volts is used for slow-speed, low-power applications, 
one transistor and one resistor must be used (Figure 11). The 
MCM14505A L will drive one low-power TTL gate directly. 

If a Vpop of 10 volts is used, the output of the memory device 
can fan out to two low-power TTL gates (Figure 12a) or to a 
discrete transistor (Figure 12b). The discrete transistor circuit 
provides higher speed and/or high fan-out. A pulldown resistor 
at the base of the transistor is not needed for fast turn-off because 
of the push-pull output of the memory. Turn-on time of the 
transistor 1s much faster in Figure 12b since the voltage rise is only 
0.75 volt. The low output capacitance of the MCM14505 means 
that several outputs can be wire-ORed without significantly de- 
grading performance. The read access time is increased by only 
20 ns typically for 16 outputs tied together when Figure 12b 
is used. 

Five low-power TTI. gates can be driven from the memory 
output tf a Vpp of 15 volts ts used (Figure 13a). Figure 13b 
shows the interface if a discrete transistor is used. The 1.0 kilohm 
resistor in the base is required to insure that not more than 10 mA 
flows through the output as listed in the maximum ratings. If a 
2.0 kilohm collector resistor is used (fan-out = 3), the turn-on 
time of the transistor is only slightly faster than in the circuit 
shown in Figure 12b due to the lower output impedance when 
Vpp = 15 volts. The voitage at the memory data output has to 
rise to Only 1.3 volts to insure driving a fan-out of three TT L devices. 

if a 510-ohm collector resistor is used, 20 TTL loads may be 
driven. The read access time is increased about 20 ns when four 
memory Outputs are tied together since the output voltage must 
rise to 3.7 volts before the transistor can sink the full lo, fora 
fan-out of 20 TTL devices. Almost any NPN transistor with a 
minimum beta of 15 can be used for the interface shown in 
Figures 11, 12 and 13. 

The high source current from the push-pull! output stage of the 
MCM14505 makes for a simpler interface circuit since alow source 
current memory requires a differential comparator to achieve high- 
speed operation. 


MCM 14505 


FIGURE 8 — CMOS 256-WORD BY n-BIT STATIC 
READ/WRITE MEMORY 


Address 
Lines MCM 14505 
64-Bit 10 
Ram 


IO 7nmMmMoOoOeg > 


MCM 14505 
64-Bit 10 
Ram 


MCM 14505 
64-Bit 10 
Ram 
Dynamic 5 
Strobe 


a 


MCM14505 
64-Bit 
1 
Ram 9 


Read/Write oO 


Vertically For n-Bits 


Circuit diagrams utilizing Motorola products are inctuded as a means 1§ believed to be entirely reliable. However, no responsibility is 
of illustrating typical semiconductor applications. consequently. assumed for inaccuracies. Furthermore, such information does not 
complete information sufficient for construction purposes is not convey to the purchaser of the semiconductor devices described any 
necessarily given. The intormation has been carefully checked and license under the patent rights of Motorola Inc. or others. 
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FIGURE 9 — STAND BY FIGURE 11 — CMOS-TO-TTL INTERFACE 
BATTERY CIRCUIT FIGURE 10 — TTL TO CMOS INTERFACE FOR Vop = 5.0 V 


TOTTL 
MCM 14505 (F.O.= 1) 
2N3904 


or Equiv 
1/6 MC7407 


Note: The MCM14505AL will driveone 
low power TTL gate directly. 





FIGURE 12 — CMOS.-TO-TTL INTERFACE 
FOR Vop z 10 V 


a. Using a Low Power TTL Gate b. Using Discrete Devices 


Vop = 10 V Vcc Vop = 10 Vv Vec 


Germanium 


Diode 
NS TOTTL 


(F.0. = 20) 
MCM14505 MCM 14505 md siekared 


Low -Power 
TTL Gate 





FIGURE 13 — CMOS-TO-TTL INTERFACE 
FOR Vopp = 15 V 


a. Using Low Power TTL Gates b. Using Discrete Devices 


9 Ycc Vop = 15 V Vcc 
Germanium 
Diode 


2N3904 


MCM14505 TO TTL MCM 14505 


TTL tnput 


Low -Power TTL (Maximum = 5) 
*2.Okilohms for F.O. = 3 
*510 ohms for F.O. = 20 
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(AA) MOTOROLA 


256-BIT STATIC RANDOM ACCESS MEMORY CMOS LSI 


The MCM14537 is a static random access memory (RAM) organ- (LOW-POWER COMPLEMENTARY MOS) 
ized in a 256 x 1-bit pattern and constructed with MOS P-channel 
and N-channel enhancement mode devices in a single monolithic 
structure. The circuit consists of eight address inputs (An), one data 256-BIT (256 x 1) STATIC 
input (Djn}, one write enable input (WE), one strobe input (ST), two RANDOM ACCESS MEMORY 
chip enable inputs (CE,), and one data output (Doyt). 

Using both chip enable inputs as extensions of the address inputs, 
a 10-bit address scheme may be employed. Four MCM14537 devices 
may be used to comprise a 1024-bit memory without additional 
address decoding. The CE and ST inputs are dissimilary designed to 
enable usage of the memory in a variety of applications. An output 
latch is crovided on the chip for storing the data read or written into 
memory, making a data-out storage register unnecessary. The CE 
inputs control the data output for third-state (high output imped- 
ance) or active operation which makes the memory very useful in a 
bus oriented system. When CE2 is high the chip is fully disabled. 
When CE1 is high the output is in the third state but data can be CERAMIC PACKAGE 
written into the output latch during a read cycle. This enables the EASe G20 
use of the memory for fast reading by using the CE71 input to enable 
the latch. The memory is also designed so that dc signals can operate 
the memory with no maximum pulse width required on the CE and 
ST lines. 

Medium speed operation and micropower operation make the 
device useful in scratch pad and buffer applications where micro- 
power or battery operation and high noise immunity are required. 


1 


ORDERING INFORMATION 


MCM14xX X X Suffix Denotes 


i u Ceramic Package 


A Extended Operating 
Temperature Range 


Quiescent Current = 0.5 wA/package typical @ 5 Vdc Limited Operating 
‘ ‘ ; Temperature Range 

Noise Immunity = 45% of Vpp typical 

3-state Output Capability for Memory Expansion 

Output Data Latch Etiminates Need for Storage Buffer PIN ASSIGNMENT 

Access Time = 700 ns typical @ Vpp = 10 Vdc 

Fully Decoded and Buffered 


Supply Voltage Range = 3.0 Vdc to 18 Vdc 


Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 








MAXIMUM RATINGS (Voltages referenced to Vs) 


CS Rating «dC Value [Uni 
ES AN TST REET 
input Vottage. Airinpus—SSSSC*dtC in“ OS tO VOD 05] Ve 


Operating Temperature Range - AL Device Ta -55 to +125 “C 
CL/CP Device -40 to +85 
Storage Temperature Range -65 to +150 | 65104150 | CY 


Vout) § VoD. 
Unused inputs must always be tied to an 
appropriate logic voltage level (e.g., either 
Vss or Vop). 
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This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken 
to avoid application of any voltage higher 
than maximum rated voltages to this high 
impedance circuit. For proper operation it 
is recommended that Vin and Voy be 
constrained to the range Vss < (Vin or 










MCM 14537 


ELECTRICAL CHARACTERISTICS 


Output Voltage 
Vin Vpp or O 


Vin OorVoo 


Noise Immunity # 
( Vout '- 0.8 Vde) 
Vour & 1.0 Vde) 
Vout. 1.5 Vde) 


( 
( 
( Vout & 0.8 Vdc) 
( Vout = 1.0 Vdc) 
( Vout 1.5 Vde) 

Output Drive Current (AL Device) 
(VOH = 2.5 Vdc) Source 
(VOH - 4.6 Vdc) 

(VOH = 9.5 Vdc) 
(VOH 7 13.5 Vdc) 


(VoL > 0.4 Vdc) 
(Vo. = 0.5 Vdc) 
(Vou = 1.5 Vide) 
Output Orive Current (CL/CP Device) 
(VOH = 2.5 Vdc) Source 
(VOH = 4.6 Vac) 
(VQOH = 9.5 Vdc) 
(Von = 13.5 Vde) 
(Voy = 0.4 Vdc) : 0.88 
(VoL = 0.5 Vdc) ; 2.25 
(Vo = 1.5 Vde) , 8.8 


Input Current (AL Device) 
Input Current (CL/CP Device) 


Input Capacitance 
(Vin QO) 

Quiescent Current (AL Device) 
(Per Package) 





Quiescent Current (CL/CP Device) 
(Per Package) 


Total Supply Current’ *t ly (1 46 pA/kKHz) t + IDO 
(Dynamic plus Quiescent, Iy (291 wAs/KH2) tf + Ipo 
Per Package) ly (437 uA/kHz) t+ Ippo 
(Ci © 50 pF on all outputs, all 
buffers switching) 


Three-State Leakage Current ITL 15 ‘0 00001{ +0. 
(At Device) 


Three-State Leakage Current ‘0 00001 
(CL/CP Device) 





*Tlow « ~55°C tor AL Device, -40°C for CL/CP Dewice. 
Thigh > *125°C for AL Device, +85°C tor CL/CP Dewice. 
&Noise immunity specified for worst-case input combination 
Noise Margin for both “1” and ‘0" level = 10 Vdemin@ Vop - 5.0 Vdc 
2.0 Vde min@ Voo 10 Vdc 
2.5 Vdemin@Vpopp 15 Vde 
tTo calculate total suppty current at loads other than 50 pF 
IZ(CL) t7(50 pF) + 1x 10-3 (Cy -50) Vopf 
where. I7 1s in wA (per package), CL in pF, Vop in Vdc, and f in kHz 1s input frequency 
** The formulas given are for the typical characteristics only at 25°C. 


3-13 


MCM 14537 


SWITCHING CHARACTERISTICS*® (c, = 50 pF, Ta = 25°C) 


Characteristic 












Typ Max 
Output Rise Time 
tTLH = (3.0 ns/pF) CL + 30 ns 
tTLH = (1.5 ns/pF) CL + 15 ns 
tTLH = (1.1 ns/pF) CL + 10 ns 
Output Fall Time 
tTHL = (1.5 ns/pF) CL + 25 ns 
tTHL = (0.75 ns/pF) CL + 12.5 ns 
tTHL = (0.55 ns/pF) CL + 9.5 ns 
Read Access Time from ST or CE2 
tacc = (1.4 ns/pF) Cy + 2480 ns 
tacc = (0.7 ns/pF) Cy + 690 ns 
tacc = (0.5 ns/pF) Cy + 393 ns 


Output Enable Delay from CE1 or CE2 


180 360 
90 180 
65 130 














400 2500 6000 
150 700 2000 
115 400 1500 








Setup Time from A, to ST or CE2 





Hold Time from A,, to ST or CE2 


Data Hold Time 


Data Setup Time 


Write Enable Hold Time 











Write Enable Setup Time 


Write Enable to Dou; Disable** 





Strobe or GE2 Pulse Width When Reading 


Strobe, CE1 or CE2 Pulse Width When Writing 


Write Recovery Time 

tw = (1.4 ns/pF) Cy + 219 ns 
tw = (0.7 ns/pF) Cy + 70 ns 
tw = (0.5 ns/pF) Cy + 47.5 ns 


1 or CE2 to Dour Disable Delay** 





Read Setup Time 







Read Hold Time 
Read Cycte Time 


Write Cycle Time 


The formula given is for the typical characteristics only. 
**10% output change into a 1.0 k82 load. 





* 
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FIGURE 1 — TYPICAL OUTPUT SOURCE AND SINK CURRENT CHARACTERISTICS TEST CIRCUIT 


Output Source Output Sink 
Bahco Input] Characteristics | Characteristics 


Generator Pulse Once Pulse Once 


WE 
(Single Pulse) Te : ae 
[Gia SW1 in Position 1]SW1 in Position 2 
: 


External 
Power 
Supply 


0.01 uF 


il Ceramic 
a Pulse + Pulse ma fo  \ 
enerator - Generator 


i 1 


Generator 


2 


Output (Dour) i a ae 


Pulse 
Generator 
2 





FIGURE 3 — AC TEST CIRCUIT 


oO Yoo 

O AO 
rt eres 5 
ca eine | 

Baie, > ie seats ea 
(ae sera oH 
O A5 
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oe 
() 
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4 
Oo 
r 
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O 
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FIGURE 4 — READ CYCLE WAVEFORMS UTILIZING STROBE-TO-ACCESS MEMORY 


Address 
Inputs 
(A,) 


Strobe 
(ST) 


| 


7 
Data Output - 
(Dour) 


( 
—— bic 'TLH, TTHL 
| | 
High impedance output state occurs when WE is maintained as a logical 
“O"' (low level). 
The output momentarily displays data from the previous state. 


For read operation, WE may be maintained at a logical ’’1'' (high level) 
during the complete cycle. 


CE1 and CE2 are mamtained at a logical “‘0"’ state (low level). 
All input rise and fall times are 20 ns. 


Address 
Inputs 
(Ay) 


Chip Enable 2 
(Cio) 


Write Enable 
(WE) 


mt-— lacc(R) 


Data Output 


> ad tTLH, 'THL 


High Impedance output state occurs when CE1 or CE2 ts maintained 
in the logical ‘'1°° state (high level). 


The output momentarily displays data from the previous state. 


For read Operation, WE may be maintained ata logical ‘'1°’ (high level) 
during the complete cycle. 
All input iise and tall times are 20 ns. 


TWL(R1) “lace (RI max 
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FIGURE 6 — READ CYCLE WAVEFORMS UTILIZING CE1 AND CE2 TO ACCESS MEMORY 


| 
| 
tsu (A) 


tdelay(CE2) 


Data Output 


Address 
inputs 
(An) 


Write Enable 
(WE) 


Data Input 








<e--—- th(A) = 


—a——§#—- tWL(R2) 


© 


High impedance output state occurs when CE1 or CE2 is maintained 
in the logical ‘’1°' state (high level). 


WE is maintained at the logical ''1’’ state for this example. 

All input rise and fall times are 20 ns 

tdelay(CE 2) minimum assuares that only data presently addressed 
will appear at the output. 


“delay(CE2) min. * taccg max. ~ 'acc(GE4) min 


'WL(R2) 2 tyeray (CE2) min + tace (CE,) max 


FIGURE 7 — WRITE CYCLE WAVEFORMS 


--—-— teyc(W)- = Se 
—th(a) ‘aco 


—e— ysu(WE) —m> 


The Strobe, CE1 and CE2 may be utilized to contro! a write cycle, 
however, during changes of address either Strobe or CE2 must 
be in the logical ‘’1’’ state (high level). 


Data input logic level is don’t care during the indicated intervals. 


Data input logic level must remain fixed. 
Write Enable may be maintained as a logical ’’0’’ during the write cycle. 
All input rise and fall times are 20 ns. 
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LOGIC/BLOCK DIAGRAM 


3 State Enable 


(High Resistance State) 


ieee at 
we ot —---- iz ca 
= me 






| 





1 of 16 eee ie 
Decoder |---— 


Set 
16x 16x 1 
Memory Output 
Array Latch 3 
I 
| 
{ 


COMMENTS 


Dour will be active if Cel and 
CE2 “O'' andWwe same lace 


CE2- 1". fully disabies internal 
logic and Output. 















Ri 
ee pe Peps [a] 
valid 


Address changing x x x Ria 
not valid 


















Changing address tn this mode 
may result 'n altered data. 
















CE1 ‘1 disables write cycle 
and Dout 


The chip ts fully disabled. 







Ogoyr disabled in 
high resistance state 






WE = ‘'0" enables writing into 

memory if CE1, CE2, and 
“oO”. 

if ST - ‘'1', the output stores 

and reads the previous data 

from or written into memory. 

















Dour enabled in 
active state 






The output reads the present 
contents that are addressed. 
















Read addressed 
memory location 
INtO Output latch. 







The addressed location 's read 
INTO Output latch with Output in 
the ‘‘R” state. 


Disable reading | xX | 1 | XxX | x | | R_| Address changing can take 
trom memory | x | x f af x { x | aval place in this condition. 


in is written into memory 
Write into memory A 
els into the output latch 


Write disabled WE - ‘‘1'' is a read enable. 







a is a write enable. 





xx = 
xx->x 
bane 
xxx[ | 
aC KX 
DD 

DD 

2 

m 





High resistance state at O 


out 
- An active level of either Vss Or Vpop 


An Ror A condition depending on the don’t care condition 
Don’t care condition (must be in the ‘1’ or ‘'Q"’ state) 
A high level at VooH 

* A low level at Vss 


D 
o- Xp PD 


3-18 


Out 


MCM14537 


TYPICAL APPLICATION FOR SERIAL WORDS UTILIZING BUS TECHNIQUES 


Address | 
| Register 















MCM 14537 | | MCM14537 
i 


CET Do} CET 5.5) 308 
ae a i 


ij @ fT ________ 42 to 





ae ree yer et Output Bus 


1lofn 
Decoder 


° “Ty . Tword tacerST)* (7) tgcctCl 1) 
| [--| Twordityp) 3.8 us tor a 32 bit serial word al Vo 10 Vv 











10-Bit | 
Address 
Out 
Typical 1024 x 1 RAM Utilizing Four MCM145937's. 
a : a a 
ai ia 2 i 
paras aan en ange 
eet H+ aaa 
Address ace ens 2 ER 
Sanaa inUBGUG [ 
An 
CE2 D 
8 cone nets 
© 
1of4 © 
Decoder © 
D 


Typical Low Power 1024 x 1 RAM Utilizing Four MCM14537's. 
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256-BIT STATIC RANDOM ACCESS MEMORY 


The MCM14552 is a static random access memory (RAM) organ- 
ized ina 64x 4 bit pattern. The three chip enable inputs can be used 
as extensions of the six address inputs, creating 9-bit address scheme. 
Eight MCM14552 devices may be used to comprise a 2048-bit mem- 
ory (512 x 4) without additional address decoding. 

The mode control (M) is used to change the control logic charac- 
teristic of the circuit. For example, with M high, the 3-state input 
(T) fully controls the 3-state characteristic of the output. With M 
low, the output 3-state characteristic is controlled by chip enable 
inputs (CE), write enable input (WE) and T. 

The memory is designed so that dc signals may operate the mem- 
ory, with no maximum pulse width restrictions. 

Medium speed, micropower operation, and control flexibility 
make the device useful in scratch pad or buffer applications where 
battery operation or high noise immunity are required. 


Quiescent Current = 50 wA/package typical @ 5 Vdc 
Noise Immunity = 45% of Vpp typical 

3-state Output Capability for Memory Expansion 
Output Data Latch Eliminates Need for Storage Buffer 
Access Time = 700 ns typical @ Vpp = 10 Vdc 

Fully Decoded and Buffered 

Supply Voltage Range = 3.0 Vdc to 18 Vdc 


Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load or Two HTL Loads Over the Rated Temper- 
ature Range 


NOTE: Pin 20(LE)) must be connected to Vss 


MAXIMUM RATINGS (Voltages referenced to Vss) 


C*Rating ————S——~*d;CSvmbat | _value [Unie] 
[Bc Current DrainperPin Sd | 10 | ma 


Operating Temperature Range — AL Device -55 to +125 
Storage Temperature Range -65 to +150 












CL/CP Device ~40 to +85 


This device contains circuitry to protect the inputs against damage due to high 
static voltages or electric fields; however, it is advised that normal! precautions be 
taken to avoid application of any voltage higher than maximum rated voltages 
to this high impedance circuit. For proper operation it is recommended that 


Vin and Vout be constrained to the range Vss <(Vin OF Vout) S VDD. 


Unused inputs must always be tied to an appropriate logic voltage level (e.g., either 
Vss or VoD. 
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CMOS LSI 


(LOWPOWER COMPLEMENTARY MQS) 


256-BIT (64 x 4) STATIC 
RANDOM ACCESS MEMORY 


24 - | 
1 vf 


L SUFFIX 
CERAMIC PACKAGE 
CASE 623 


1 


P SUFFIX 
PLASTIC PACKAGE 
CASE 709 


ORDERING INFORMATION 


MCM14X X X Suffix Denotes 


Le L Ceramic Package 
P Plastic Package 
A Extended Operating 
Temperature Range 
C Limited Operating 


Temperature Range 


PIN ASSIGNMENT 





MCM 14552 


ELECTRICAL CHARACTERISTICS 


Output Voltage 5.0 
Vin Vop or 0 10 
15 


5.0 
Vin OorVpp 10 
15 


Input Voltage * O" Level 
(Vo 4.5 or 0.5 Vdc) 5.0 
(VQ 9.0or 1.0 Vdc) 10 
(Vg 13.5 0r 1.5 Vde) 15 


(VQ 0.5 or 4.5 Vdc) 5.0 

(VQ 1.0 0°90 Vdc) 10 = 

(VQ - 15 0r 13.5 Vde) 
Output Drive Current (Al. Device) 

(VOH 2.5 Vdc) 

(VOoH 4.6 Vdc) 

(VOH 995 Vdc) 

(VoH ~ 13.5 Vdc) 

(VOL - 0.4 Vac) 

(Vo_ ~ 0.5 Vdc) 

(VOL - 1.5 Vdc} 
Output Drive Current (CL/CP Device) 

(VOoH 2.5 Vdc) Source 

(VOH 4.6 Vdc) 

(VOH ~ 9.5 Vdc) 

(VoH 13.5 Vdc) 

(Voy * 0.4 Vdc) 0.88 

(VoL 0.5 Vdc) 2.25 

(VoL 1.5 Vde) ; 8.8 


0.050 
0 100 
0 150 


Source 


Input Capacitance 
(Viq 0) 

Quiescent Current (Al. Device) 
(Per Package) 


Quiescent Current (CL.“CP Device) 
(Per Package) 


Total Supply Current’ *i 
(Dynamic plus Quiescent, 
Per Package) 
(Cy 50 pF on all outputs, all 
buffers switching) 


Three State Leakage Current 
(AL Device) 

Three-State Leakage Current 
(CL/CP Device) 


“Tiopw «95°C tor AL Device, -40°C for CL/CP Device 
Thigh *125°C for AL Device, 185°C for CL/CP Device. 

eNoise immunity specified for worst-case input combination 
Norse Margin for both “1" and “O" level 10 Vde min™ Vp 
> 20 Vde min® Vpo 
25 Vdemin® VooH 

tTo calculate total supply current at loads other than 50 pF 

Ip(CL) 1750 pF) +4 x 10°3 (Cy, -50) Vppft 


1.0 
7.5 
50 
10 
20 
50 
100 
200 


(1.98 wA/kH2) f + Ipp 
(3.96 uA/kHz) t+ Ipp 
(5.86 wA/kHe) t+ lop 


-( 00001 Foe, 





5 0 Vde 


10 Vdc 
15 Vde 


where I7 isin wA (per package), CL in pF, Vpo '9 Vdc, and f in KH ts input frequency. 


** The formulas given are for the typical characteristics only at 25°C 
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SWITCHING CHARACTERISTICS* (C, = 50 pF, Ta = 25°C) 















Characteristic a — Figure Symbol _ _Vp 
Output Rise Time | tTLH 
ITLH = (3.0 ns/pF) Cy + 30 ns ! bs 
tTLH = (1.5 ns/pF) Cy + 25 ns | 
tTLH = (1.1 ns/pE) CL + 10 ns | lL i 
Output Fall Time wt. ete oe 8 ee cea | = tTHL — 
tTHL = (1.5 ns/pF) Cy + 25 ns 5.0 
tTHL = (0.75 ns/pF) CL + 12.5 ns 10 
tTHL = (0.55 ns/pF) CL +9.5ns | | 15 
ReadCycleTime © ace ieumiae Oe mane ae Mie SO 
' | ‘ceyc(R) 
3 | 40 
; 15 
See hes ie > Alte” feet Os gst eS et ee en ae 
Write Cycle Time 3,4 ! teyc(w) |: 9.0 
| ; 10 
Address to Strobe Setup Time 1,3  tsu(A-ST) | 5.0 
| | / 40 
| 48 
Strobe to Address Hold Time. : 1,3 th(ST-A) | 5.0 
| fe 
anne . a ee 
| Address to Chip Enable Serup Time 2,4 tsu(A-CE) | 5.0 
! ' 410 
| Chip Enable to Address Hold Time 2,4 th(GE-A) ; 5.0 
| 10 
| ; 15 
| Strobe or Chip Enable Pulse Width When Reading 1,2 tWL(R) 5.0 
| 10 
| ; i 15 
1 Strobe or Chip | Enable Pulse Width When Writing 3,4 twL(w) . 5.0 
| 10 
15 
Read Setup Time 1 tsy(R) | 5.0 
10 
| 15 
bs 
! Read Hold Time 1 th(R) 5.0 
| 10 
15 
| Data Setup Time 3,4 tsu(D) —s« 8.0 
| ; 10 
! 1 45 
| ~ Data Hold Time 3,4 th(D) 5.0 
| oe 
oeretee | 15 


“The formula given is for the typical characteristics only. 
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MCM 14552 


SWITCHING CHARACTERISTICS* 


Characteristic 
Write Enable Setup Time 





Write Enabie Hold Time 


] 
| Read Access Time from Strobe 


i 
| 
foo rs ob Ae ie hea _— 
Read Access Time from Chip Enable 


! Output Enable/Disable Delay from Chip Enable or 


| Write Enable 


Latch to Output Propagation Delay - 





*The formula given is for the typical characteristics only. 


LOGIC DIAGRAM 


CE1 230 Lt 
as CE 
CE2 220 } > . 


CE3 210 


A5 18 O———————_ 
A417 0 


A3 16.0——— 


[Thies Enable/Disable Output Delay 








(Cy = 5O0pF, Ta = 25°C) (continued) 


~—T Figure | Symbo! | Vpp | Min’ | Typ |. Max | Unit 
achieta Gx 24 ee cea ee OE Se Se aoe Fine ere ee a ce —— 
j 3.4 | teuiwe) | 5.0 ! 720 ; 240 i - ; ons 
) | 100 $0 2400 B80 | 


' 
' 15 180 | §5 z | 
Savas ss ——— + fe ee sieht ae tee advent Ts a acces —- 
: 3,4 + thiWE) 5.0 150 50 - ns 


| 10 60 20 — | 
xn a ee ee ee ~4 
43 Vee cha ee ' 60 - , 2000 6000 | ns | 
: * 30 : "700 2100 | 
as SD leet fin ay te eae Deal 
2 ' tacc(R-CE]} 5.0 - 2100 : 6300 ; as i 
10 750 2250 , 
: | 15 400 : 1700 ! ! 
qe ‘ 2 -t ' t | 
2,4 i trite), 5.0 400 1200, | ons 
'  tR WE) 10 200 =; 600 | 
; 15 3 10! 4500 FG 
2 ery 5.0 _ 400 1200 - ns | 
10 160 . 480 | | 
ees) 120 | 360 | 
: See TS Pe ame ose > iam eer 
1) tte | 80 500 ; 1500 | ns | 
| | 10 200 | 600 | 
| i 18 | 180 j 40 j | 


0 1 2 3 T 
4 10 19 
f°) 


3 Douro 





O01 Q1 





5 D 





out 1 
Latches 
D2 Q2 7 Dout 2 
| hs 
9 Dour 3 


Vop Pin 24 
Vss - Pin 12 
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FIGURE 1 — READ CYCLE WAVEFORMS UTILIZING STROBE TO ACCESS MEMORY 





RRS ee ee he veUR)= = 2 =o eee 
VoD 
Adcress 
Vss 
So Vopb 
Strobe 
Vss 
a oo ee V 
Write Enable OD 


i 
{ 
I 
1 


VSS 
tsu(R) --—-of be -- fa thiR) 


Seen cette : ————— V 
Latch Enable 50% ne 
Vss 


: oe tacc(R ST) ~~ = 1 "LE 
















V 
Data Out OL 
VOH 
tTLH, 'THL 
Notes 1 CE, CE2, CE3 and T are tow, M is high. 
2 WE may be held high during the complete read cycle. 
FIGURE 2 — READ CYCLE WAVEFORMS UTILIZING CHIP ENABLE TO ACCESS MEMORY 
peer i SloygeiR i Ss SS 
VoD 
Address 


Vss 
IWL(R)-- 6+ -- 


tsu(A CE) 
SR i ace re a a 0 in as er a Voo 








hi nable 
Vss 
tha ay 

| acc(R CE) —Vop 

Three State | a 
{ ss 

| trie) ~— - >| 

VOH 

Data Out F 50% 
VOL 


Notes 1 Unused CE, ST, M and T are low and WE is high. 
2 High snpedance output state occurs when any CE is high 
and Mts low, or when T ts high. 
3 The output displays data from the previous state 


4 tWLI(R) | tace(R CE)max: 
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FIGURE 3 — WRITE CYCLE WAVEFORMS UTILIZING STROBE 


Voo 
Address 





Vss 






th(A-5T) tsu(A-ST) 

tWL(W) Voc 

Strobe 
Vss 
VppD 

Write Enable 
Vss 
Voo 

Data In 
Vss 

tacc(R-ST) tacc(R ST)—e 

VOH 

Data Out 


VOL 


Notes: 1 -- CE1, CE2, CE3 and T are maintained at the logical ‘‘O’’ level. 
2 -- M is maintained at the logical ‘’1’’ tevel. 
3 — The output displays the contents of the previous state. 
4 — The output displays the contents of the presently addressed location as ina 
read modify write cycle. 
5 — The output displays the data that was written into addressed location. 


FIGURE 4 — WRITE CYCLE WAVEFORM UTILIZING CHIP ENABLE 


VpD 
Address 





Vss 


th(A-CceE)—s 
Siew see ia aaa ae amare 

Chip Enable 50% - 

Vss 

th(WE) 

Voo 
Write Enable 50% 

Vss 


ge Se mt) Sa en 
tR(CE) K— tace) tR(WE) tR(WE) 
Date Out Wn. Wi (—YUvQZG[_LQIAN 50% = 


Notes: 1 — High impedance output state occurs when CE is high or when WE 
is low, for M and T maintained in the tow state. 
2 — Unused CE’s, ST, M and T are maintained at the logical ‘’0”' level. 
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TRUTH TABLE 











































Address ae x x 1 x x BA | Doyt wll be active ef all 
Changing x : x x x x x x RUA CE O.T Oand we t 
Vaid x ! x x x x x x x AA oot M tanaT 0 
K Le « x x » x x 
Address Changing 0 0 a x x x 0 x x Daur will be actwe af T O 
Not Vaba andWE tart M 
—_— a and T OO 
Oo ue Orsabier i 
Sn Weg h eesistince state’ x x Q x Disatites weete Cintiuatey 
x x (3) x 
x x ‘) x 
: x ® x T ol always disables D4.) 
* x iP) x Mo Qand wrote operatian 
disables Dgyt 
t oat Enabiet : a “Oo x x ' x Read operation, Dog, active 
be de tiwe tate! 9 x : x x Read ar write, Dogz active 
Ree Adee a0 x 9 x C x « WWE OR Cas 
Memaey oeatoe i it. | 
tee natant 
Pitta ees ca + oT ce x X x | x | x | RA 
I boy r | : ’ K y | x | i | x | x rans 
| ; ! x \ x | x x ' » | AK ; 
gi aly! Sate a x x x He Me Nx x 
ba ote ee wk | x x x ¥ i oO x 
Write tara Mier tuess cee o a x x x 9 “ 
Weoite (isat gcc he a oo fees oat i = x x « x 
s ’ | \ x x x x x 
r | x y x x x x 
x | » | x x x x x x 
j . zl » x x x 1 x 
Qutput Lutet baotied } " % (3) 4 x 
‘caper kate Ue WT oS es aaa x x x x 
x xK x x x 
i x x x x x 
| x J} Xx 1 x x 
x Lx a x x 












Fa PEGI resistin be shite at ye x Oon tear Ccood:stan tnast bere the Toor i states 
A Arnage lever otertber May) ws ’ A Mab tevel at ¥ ryt) 
Le rs dT SC titer Qo Sor tevel at Woe 
FIGURE 5 — 512 WORD x 16 BIT MEMORY BOARD Data Inputs 
00 01 D4 DS D6 D? 08 09010011 012013014015 
ssvalec ees i _l 
exit. ie - ee 
| cea | || i a 
t 
Ay O————- | TE2 | | 
; i | : 
AG O—— — CEI : | | | 
a e | | 
_ | || 
: : | ! ! 
| | | 
: i | | | | 
! | ! 
_— a a 
! ! { ‘ 
| a Meroe  <ises a) er ter 
a bot oe: | | 
All M and LE | /MCM14552, | 
inputs are a al ' 32 places i | 
grounded 1 i | 
| | | | 
en ey Py NER a EAC ey Se 
Re L | | 
A7 oO 





Board Strobe 0 —~ 


DO 01 D2 D3 


ips 


| 

| 

| 
on 2 


D4 DS D6 07 ps8 09010011 


ce 


012013014 D15 


Data Outputs 
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256 x 4 BIT STATIC RAM 


The MCM5101 family of CMOS RAMs offers ultra low power and ful: 
ly static Operation with a single 5-volt supply. The CMOS 1024 bit 
devices are organized in 256 words by 4 bits Separate data inputs and 
data outputs permit maximum flexibility in bus-onented systems. Data 
retention at a power Supply as low as 2.0 volts over temperature readily 
allows design into applications using battery backun for nonvolatility. 
The MCM5101 ts fully static and does not require clocking in standby 
mode. 

The MCM5101 ts fabricated using the Motorola advanced ion: 
implanted, silicon-gate technology for high performance and high 
relability 
@ Low Standby Power 

Fast Access Time 

Single +50 Volt Suppiy 

Fully TTL Compatible - 

Three-State Output 

Fully Static Operation 

Data Retention to 2.0 Volts 

Direct Replacement for. 

Intel 5101 Series 
AMI! $5101 Series 
Hitachi HM435101 Series 
@ Pin Replacement for Harris HM6501 Series 


All Inputs and Outputs 













Type Number a Berea eae | ie a | 
MCMSIL0IC45, PAS] pe ae a 
MCMS51L01C65 P65 014 

aioe: Sake: eae 


MCMB5101C65. P65 
MCM5101C80, P80) 


BLOCK DIAGRAM 


Address Row 


Buffers 


Pin 22 
Pin 3 


Vcc 


Oecoders . 
Gnd 


(Enable) 


ee 
(Enable) 
Input 
Data 

Butfers 


(Enable) 
oi 


AS AB A? 


Po p01 


12 
0DO2 

14 

© yy” 

Column es 

Oecoder 


a; 
Pte 
rte 


Column 
Select 
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c 





MCM5101 
MCM51L01 


CMOS 


(COMPLEMENTARY MOS) 


1024-BIT STATIC 
RANDOM ACCESS MEMORY 


C SUFFIX 
SPREE BAe Sat 


utes 730 , 


P SUFFIX 
PLASTER PACKAGE 
CASE JOR Opi 


PIN ASSIGNMENT 


DS9828/9-86 


MCM5101eMCM51L01 


MAXIMUM RATINGS (Voltages referenced to Vss Pin 8) 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT- 
ING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device rehability. 


This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 















DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voitage and temperature range unless otherwise noted) 


RECOMMENDED OPERATING CONDITIONS 
Parameter 

















Supply Voltage 





Logic 1 Voltage, All Inputs 
Logic 0 Voltage, All Inputs 


DC CHRACTERISTICS 


















MCM51L01-45 
MCM51L01-65 





Characteristic 






Input Current 
Input High Voltage 
Input Low Voltage 
Output High Voltage (IoH = — 1.0 mA) 
Output Low Voltage (Io, = 2.0 mA) 
Output Leakage Current 

(CE1=2.2 V, VoL =0 V to Vcc) 
Operating Current 
(Vin= Vcc. except CE1s0.65 V, 
outputs open) 
Operating Current 
(Vin =2.2 V, Except CE1S0.65 V, 
outputs open) 
Standby Current 
(CE2<0.2V,V 




































in=90 V or Vcc) 





VpR=2.0 V 
VpR=2.0 V 


Chip Deselect to Data Retention Time 
Operation Recover Time 





Notes: 
1. Typical values are Ta = 25°C and nominal supply voltage 
2. Current through all inputs and outputs included in ICC, measurement 
3. trc = Read Cycle Time 
4. Low current state is for CE2=0 only 
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MCM5101eMCM51L01 


LOW Vcc DATA RETENTION WAVEFORM TYPICAL ICCDR vs TEMPERATURE 


Data Retention 


Supply 
Voltage 


(Vcc) 














| 
| 
| 





tcOR mate! a ‘ 
V —* | # a | 
Me oO 01 t t | 
Chip Enable 0.2 Vv : | 
(CE2) OV a ae | 
uN 0 WW 20 30 46 SO 60° 70 
TEMPERATURE ("C) 
AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted) 
Input Pulse Levels +065V1022V Output Load 1 TTL Gate and Cy = 100 pF 
Input Rise and Fall Times... timed 1S Timing Measuremeni Reference Level 15V 
READ CYCLE Soar ee eee ee ee ee See ee ee ood = 
MCM51L01-65 
Parameter MCM5101-65 Unit 
renee ee | Mir _ Min 
Read Cycie - 650 
Access Time 








Chip Enable (CE1) to Output 


Output Disable to Output 


Data Output to High-Z State 
Previous Read Data Valid with Respect to Address Change 








Previous Read Data Valid with Respect to Chip Enable 








WRITE CYCLE 












Parameter 





Write Cycle 









Data Hold 


Write Pulse 
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‘-MCMS51L01-65 
MCM5101-65 










MCM5101eMCM51L01 


READ CYCLE TIMING 


Address 


OD 
{Common 1/0) 


| 
Data 
Out Data Out Valid 


(4) 





WRITE CYCLE TIMING 





Address 


Ck2 


| 
| 
| | 
| | 
et ie (CW2 0 ol 


OD eH 
(Common 1/Q)!4) 


Data 
In 


R/iW 





Notes 
1 OD may be ted low for separate I/O operation 
2 During the write cycle, OD is “high” for common 1/0 and ‘don’t care” for separate 1/O operation 
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(AA) MOTOROLA 


1024 1 BIT STATIC RANDOM ACCESS MEMORY 

The MCM6508 and MCM6518 are fully static 1024x 1 RAMs 
fabricated using CMOS silicon gate technology. They offer low power 
operation from a single +5 V supply with data retention to 2.0 V. The 
16-pin MCM6508 has a single active low chip enable. The MCM6518 has 
two select lines, in addition to the chip enable. Both part types latch ad- 
dresses with chip enable. The MCM6518 is especially suitable for 
multiplexed bus microprocessors like the MC 146805. 
@ Low Standby and Operating Power 


Single + 10% 5 V Supply 

Data Retention to 2.0 V 

Fast Access Time 

Address Latches 

Three: State Outputs 

Fully TTL Compatible Inputs/ Outputs 
Fully Static Operation 


Direct Replacement For 
Harris HM6508/ HM6518 
Intersil IM6508/1IM6518 


. Operating 
Tipe Number Package | Typical Current | Maximum 


Suffixes Access Time ie ees 
MCM6508-25/ MCM6518:25 CiP O1pA] 250 ns 
c/P 300 ns 


MCM6508 AND MCM6518 
FUNCTIONAL BLOCK DIAGRAM 


Address th ) 32 X 32 
Latch Matrix 


| >-0c 


Column Decoder 


And Data 1/0 S| 


Address 
Latch 


AO Al A2A3 A4 
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MCM6508 
MCM6518 


CMOS 


(COMPLEMENTARY MOS) 


1024 X 1 BIT STATIC 
RANDOM ACCESS MEMORY 


q C SUFFIX 
tL FRIT SEAL CERAMIC PACKAGE 
CASE 620-06 


C SUFFIX 
FRIT-SEAL CERAMIC PACKAGE 
CASE 726-02 


PIN ASSIGNMENTS 


MCM6508 


MCM6518 





This device contains circuitry 10 protect the in- 
puts against damage due to high static voltages 
or electric fields, however, tt is advised that nor 
mal precautions be taken to avoid applications of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit 
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MCM6508e MCM6518 


ABSOLUTE MAXIMUM RATINGS (See Note) 


__ Rating 


OC Supply Voltage 


| Voltage on Any Pin 
Ia as faa ncn eal 


' Operating Temperature re Range 


| Storage Temperature Rarige 


Note. Permanent device damage may occur 1f ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time 
could affect device reliability 








DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS 






Parameter 


Supply Voltage 


-#—_—_——_----- i\ oe ee 
j Logic 1 Voitage, All Inputs 
tea O Voltage, All Inputs 


DC CHARACTERISTICS 


| input Current 
Output High Voltage (igy= - 10 mA) 
lO Output Low Voitaye (lor 20 mAL . 





Operating Current WELEH® 7 - ys) ! 'NDOP - ie 
a eee - ——— 


— Retentior: Current co 20V= VI = -E= = = Sy 


Note 
1 Typical values are Ta = 25°C and nominal supply voltage 


CAPACITANCE (t= 10 MHe. Tae 25°C. Voc + 8 V. penodically sampled rather than 100% tested) 


Input Capac ance Win - OV) 
| Output ‘Capacitance Spee QV) 


3-32 


MCM6508e MCM6518 


AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


[APULPUISE LEVElSi: ccs sainoisnarrastesarie rae teles tan 08VtoVcc-2.0V Output Load. 1 TTL Gate and Cy = 50 pF 
Input Rise and Fall Times 


b Uidg Ai nae i cniina wil cts ies, Gt wens achleregaverns 20 ns Timing Measurement Reference Level... 15V 


McMes08-25 | MCMé508-30 | McMeso8-46 | | 
Parameter Symbol | MCM6518-25 | MCM6518-30 | MCM6518-46 | Units 


Min Max Min in 
Read or Write Cycle Time TELEL 350° - | 450 730 
ca ee 


Enable Pulse Width, Low Z 260 | - | 300 
Width, High Sees: 


Enable Pulse Width, High 
300 | - | 460 | 


Enable Access Time ns 
- 1 ns 

Roe areas pons 
a 27 ns 



























Data Setup 
Data Hold 


Address Setup 5 
Address Hold 
0 iS 














- 0 - {! ns 





Wite Pulse Width Os—~—“—sSSC‘C~;‘;<CS; 7S! me |= J ns 
Write Enable to Output Disable 180 — ! 285 ns 
Output Disable (6508 Only) my ee eet os (180 | 285 ns 
Output Disable (6518 Only) “780 1 a 


285 ns 
Write Disable to Output Enable” ie: 
Output Enable (6508 Only) 
Output Enable (6518 Only) 
Select to Write Pulse Setup 
Select to Write Pulse Hold 
Enable to Write Pulse Setup 


Enable to Write Pulse Hold 











READ CYCLE 
pea =< 
TELAX 
TAVEL 'AVEL 
; Ca SK >*EK 
TEWEL 
€ 
en 
_ bed 
'WHOX 
0 eee eres, fon ene 
'ELQV -lEHQZ 
'ELOX 
Q_ Previous data High Z 


C= 2 Vahd Output High Z—— 


'SHQZ poe raat 'SHQZ 





Time Reference 





1 9 1 2 3 4 5 


TRUTH TABLE 


Time 


Reference 
: H 
aS 
L 
i 
© 


Disabled 

Address Latched 
Output Enabled 

Output Valid 

Output Latched 
Disabled (Same As_ 1) 
Next Cycle (Same As 0) 


H 


cx x < x | 





Notes: 
1 MCM6518 selected only if both $1 and $2 are low and deselected it either $1 of S215 
high 51 and $2 are connected to E on MCM6508 
2 The address within the memory will change only on falling € 
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MCM6508e MCM6518 


WRITE CYCLE 
'ELAX 


"AVEL LAVEL 


Z C vad) gee ee Next 
LEME peice eae 


T 
3 \EHEL 
'WLEH 
—+—- =! LWH 
Ww i’ Z| 
'WLWH 
ven Ep ws 
a OL 
1SLWH 
TI 'WESH 
iw] N /) 
Tore Reeleren ere ENTE Eee PENNE. SOeENE. LUMP. 2 ere 
; 0 d 2 3 4 5 


TRUTH TABLE 


Time Inputs 
Pe ae cae ae ee 
j H x x 


x x Z Disabled 
O Ne x x Vv x Z Address Latched 
| 1 L L i x Vv Z |Write Mode 
2 | L Ss L Xx V Z Data Written 
3 St x x x x Zz Write Conipleted 
4 H x x X xX Z Disabled (Same As 1) 
fs) ae x x Vv x 2 Next Cycie (Same As 0) 
Notes 


TOME NT OGTR sete te chore y of taoths S1 and S2 dre tow and deselected i either Stuns Ss? hs 
raat ST ane! So are came fees to Foon MCM6508 


‘ 


2 Pte atime wethee Thue emo ry WHT eb ange Gniy On faliing E 
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(AA) MOTOROLA 


| Product Preview | 


2048 x 8-BIT STATIC RANDOM ACCESS MEMORY 
The MCM65116 is a 16,384-bit Static Random Access Memory 
organized as 2048 words by 8-bits, fabricated using Motorola’s high- 
performance silicon-gate Complementary metal oxide semiconductor 
(HCMOS) technoiogy. It uses a design approach which provides the 


MCM65116 


CMOS 


(COMPLEMENTARY MOS) 


2,048 x 8 BIT 
STATIC RANDOM 
ACCESS MEMORY 


simple timing features associated with fully static memories and the 
reduced power associated with CMOS memories. This means low 
standby power without the need for clocks, nor reduced data rates due 
to cycle times that exceed access time. 
Chip Enable (E) controls the power-down feature. It is not a clock but 
L SUFFIX 
rather a chip control that affects power consumption. In less than a cycle : ee MAE RmNIG PACKAGE 
time after chip enable (E) goes high, the part automatically reduces its estan CREE HE 
power requirements and remains in this low-power standby as long as 
the chip enable (E) remains high. The automatic power-down feature 
Causes no performance degradation. 
The MCM665116 ts in a 24-pin dual-in-line package with the industry 
Standard pinout and is pinout compatible with the industry standard vy) | 
16K EPROM/ROM. rey Ul : C SUFFIX 
@ 2048 Words by 8-Bit Organization i]t Bea eats pools 
HCMOS Technology 
Single +5 V Supply 
Fully Static: No Clock or Timing Strobe Required 
Industry Standard 24-Pin Package 
Maximum Access Time 
MCM65116-12 — 120 ns 
MCM65116-15 — 150 ns 
MCM65116-20 -- 200 ns 


Power Dissipation 
80 mA Maximum (Active) 
15 mA Maximum (Standby) 
Fully TTL Compatible 
Automatic Power-Down 
Pinout Compatible with Industry Standard 2716 16K EPROM and Mask 
Programmable ROM 





BLOCK DIAGRAM 


Address Input 
Data Input/Output 
Write Enable 
Output Enable 
Chip Enable 
Power (+5 V) 


Soramne Oecoder 


Motorola reserves the nght to make changes to 
any product herein to improve reliability, func- 
tion or design. Motorola does not assume any 
lability arising out of the application or use of 
any product or circuit described herein; neither 
does it convey any license under its patent rights 
nor the rights of others. 





NP330/11-80 
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(AA) MOTOROLA MCM65147 






Product Preview 





CMOS 


(COMPLIMENTARY MOS) 






4096-BIT STATIC RANDOM ACCESS MEMORY 





4,096 x 1 BIT 
STATIC RANDOM 
ACCESS MEMORY 






The MCM65147 is a 4096-bit static Random Access Memory orga: 
nized as 4096 words by 1-bit, fabricated using Motorola’s high perfor- 
mance CMOS silicon gate technology {HCMOS). It uses a design ap- 
proach which provides the simple timing features associated with fully 
Static memories and the reduced power associated with CMOS 
memories. This means low power without the need for clocks, nor 
reduced data rates due to cycle times that exceed access times. 

Chip enable (E) controls the power-down feature. It is not a clock, 
but rather a chip control that affects power consumption. Arter E goes 
high, initiating deselect mode, the part automatically reduces its power 
requirements and remains in this low-power standby mode as long as E 
remains high. 

The MCM65147 is in an 18-pin dual in-line package with the industry 
Standard pinout. It is TTL compatible in all respects The data out has C SUFFIX 
the same polarity as the ingut data. A data input and a separate three: ERIT SEAL CERAMIC PACKAGE i 
State output provide flexibility and allow easy OR ties. 


CASE 77A 
@ Single +5 V Supply | 


@ Fully Static Memory — No Clock or Timing Strobe Required 
@ Automatic Power Down 
@ Low Power Dissipation 
75 mW Typical (Active) 
500 pW Typical (Standby) 
Directly TTL Compatible — All Inputs and Output 
Separate Data Input and Three-State Output 
Equal Access and Cycle Time 


Maximum Access Time 
MCM65147-55 = 55 ns 
MCM65147-70 = 70 ns 


@ High Density 18-Pin Package 











L SUFFIX 
CERAMIC PACKAGE 










BLOCK DIAGRAM 


PIN NAMES 





... Address 
Chip Enable 
..Data In 
Data Out 
Write 


Vcc = Pin 18 
Vss=Pin9 
Memory Matrix 
64 x 64 


Power (+5 V) 
.. Ground 





[enn io 2a 


Column Decoder 
TRUER 


A6 A7 A8 AS AI0A11 


Motorola reserves the night to make changes to any product 
herein to improve relabiity, function or design Motorola 
does not assume any lability arsing out of the application of 


use of any product or circuit described herein, neither does 
it convey any license under its patent aghts nor the rights of 
others 
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(AA) MOTOROLA MCM65148 


Product Preview 


4096-BIT STATIC RANDOM ACCESS MEMORY 


The MCM65148 is a 4096-bit Random Access Memory organized as 
1024 words by 4-bits, fabricated using Motorola’s high-performance 
silicon-gate complementary metal oxide semiconductor (HCMOS) 
technology. For ease of use, the device operates from a single power 
supply, is directly compatible with TTL and requires no clocks or 
refreshing because of its fully static design. Data access is particularly 
simple, since address setup times are not required. The output data has 
the same polarity as the input data. 

The MCM65148 is designed for memory applications where simple in- 
terfacing is the design objective. The MCM65148 is assembled in an 
18-pin dual-in-line package with the industry standard pinout. A chip 
enable (E) lead allows easy selection of an individual package when the 
three-state outputs are OR-tied. 

@ 1024 Words by 4-Bit Organization 
@® HCMOS Technology 
@ Single +5 V Supply 
@ No Clock or Timing Strobe Required 
@ Industry Standard 18-Pin Configuration 
@ Maximum Access Time 

MCM65148-70 — 70 ns 
MCM65148-85 — 85 ns 

@® Automatic Power Down 

@ Power Dissipation 
200 mW Typical (Active) 
100 pW Typical (Standby) 


@ Fully TTL Compatible 
® Common Data Inputs and Outputs 
@ Three-State Outputs for OR-Ties 


BLOCK DIAGRAM 


‘ee 


VEC - Pi 18 
Vssg Pin Q 


Risw Memory Atray | 


he 64 Rows 


Seiect : 
° 64 Columns 


er —we en 
Column lO Corcutts 
Irigout _ tol umn + Selec | 
Data 
Control 


AO Al A2 A3 
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CMOS 


(COMPLEMENTARY MOS) 


4096-BIT STATIC 
RANDOM ACCESS MEMORY 


C SUFFIX 
FRif SEAL PACKAGE 
CASE 726 


L SUFFIX 
CERN PAUK AGE 


CASE BAC 





PIN ASSIGNMENT 


PIN NAMES 
Address Input 
Write Enabie 
Chip Select 
DQ1 DQ4 Data Input: Outpul 
Vcc Power (+5 VI 
VSS Ground 


Motorola reserves the right to make changes to 
any product herein to improve reliability, tunc- 
tion or design. Motorola does not assume any 
ability arising out of the application or use of 
any product or circuit described herein; neither 
does it convey any license under its patent rights 
nor the rights of others. 
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(AA) MOTOROLA MCM14524 


CMOS LSI 


(LOW-POWER COMPLEMENTARY MOS) 


1024-BIT READ ONLY MEMORY 


The MCM14524 is a complementary MOS mask programmable 
Read Only Memory (ROM). This device is ordered as a factory spe- 
cial with its unique pattern specified by the user. 1024-BIT 
aes is Organized in a 256 x 4-bit pattern. The contents of (256 x 4) 

a specified address (<< AO, Al, A2, A3, A4, A5, A6, A7 >) will 

appear at the four data outputs (BO, B1, B2, B3) following the READ ONLY MEMORY 
negative going edge of the clock. When the clock goes high, the data 
present at the output will be latched. The memory Enable may be 
taken low asynchronously, forcing the data outputs low and reset- 
ting the output latches. This device finds application wherever low 
power or high noise immunity is a design consideration. 













Diode Protection on All Inputs 
Noise Immunity = 45% of Vpp typical 


Quiescent Current 10 nA/package typical @ 5 Vdc L SUFFIX P SUFFIX 
Single Supply Operation - Either Positive or Negative SERA MIC ROR AGE PRS ie one AGE 
CASE 620 CASE 648 


Memory Enable Allows Expansion 


Output Latches Provide a Useful Storaye Register ORDERING INFORMATION 


Supply Voltage Range = 3.0 Vdc to 18 Vdc 


Capable of Driving Two Low-power TTL Loads, One Low-power 
Schottky TTL Load to Two HTL Loads Over the Rated Temper- 
ature Range 


MC14xk xXx Suffix Oenotes 


L L Cerarnnic Package 
P Plastic Package 
vey 


Extended Operating 
Temperature Range 
Limited Operating 

Temperature Range 





BLOCK DIAGRAM 


Memory Address — Output 
Matrix Decoder — Latch and 
(32 x 8) (1 of 8) Buffer 


Address Output 
Decoder Latch and 
(1 of 8) Buffer 


Address 


Decoder Address Output 


(32 x 8) Decoder Latch and 
(1 of 8) Buffer 


Address Output 
Decoder Latch and 
(1 of 8) Buffer 





MCM14524 


MAXIMUM RATINGS CYobtaaes tebe tea Vet 


Rating 


(OC Supp Wetton 
























Symbol 





Value 





Dyceeerrp Ede pee poe 





QOpecat nag Tempreratuee Roureavcge 


ELECTRICAL CHARACTERISTICS _ 


| 














voo [|__ Tow’ | 
Characteristic Vdc Min Max | 
Output Velltade “OU Level | ay) - Oot { 
L 10) - oul l 
Ws | - Qi 
Votbevei | 50 | aug - 
Wy agg - 
mf aga | - 
Nose Pnasvuneity t 
CM pee. re Wades “LU | 1S | . 
A eee Wi 30 . 
( Veyeye Ti aes i= My ie 375 tes ee es 
iMag Wave | ae ae ‘ 1 
'Vogr VOM: | VW | 29 | 7 
1 ay pee | 
EE i: | | We segeee apy = 
Output (rave Carerent ob poe et 
Vevey fy Medes Tyeounees | "QO el ee - 
(Vong 4 Vile! | Oo Ow 5 - 
(Voy QOVde) | Ww Ut. _ 
(Vor 135 Vibes Vis fi 4 
iV), 04 Valea Sorayt SQ 1) 04 i - | 
‘VOL OS Vitor te lt - 
Voy 1b vic Woof oa, i ms 
QOutout Drive CureeeteO tb CB Deve ei { 
(Von 2% Vibe: Deuter nO) | ay) | - 
(VOH 46 Vides Ny) | oe | 
(Von FO Vacs Wo | O% l = ! 
iV 13% Vides 1 1 14 - 
Ot a ie ea ie 
Vege O4 Ved Sine no | are | - | 
Vo, 09 Viel 10 | rs oat 
! 
(VOL 15 Vio) LBS) $6 - y 
Input Current (AL Device! 1h | - ul if 


Input Cuceent (Cb CP Device! 





Input Coapacetanaie 








iPet Pace aqei 


Quiescent Cureent (CUP Device) 
(Per Pock age? 








Total Suppiy Current’ "1 


(Dynamic plus Quiescent, 
Per Pacwuqe! 
(Cr 


buffers switching) 


SO pk on all outputs all 





“Tiow 95°C tor AL Device -40°C for CL/CP Device 
Thigh 1 125°C for AL Device, *859C for CL/CP Device. 
zNose immunity specified for worst case Input combination 
tTo calculate total supply current at loads other than 50 pF 
Ip(Cu) $7 (SO pF) + 1x 10°3 (CL -50) Vopt 






















'y 
IT 
'T 


ie A tha he Sahel Sa Ne 


This device contains circuitry to protect the 
Mmpuls against damage duc to high static voltages 
or electric fields. however, it 1s advised that 
normal precautions te taken to avoid applica 
tions of any voltage higher than maximum rated 
voltages to this high wnpedance circuit 

Unused inputs must always be tied to an 
appropriate logic voltage level (eg, either Vgg 





















or Vop!) 
SP cst me : Thigh | | 
Min 3 Typ Max Min Max | Unit | 
- gui! _ O% I Vile. 
_ | 7 and - Qh | | 
ao "y | Gor ! = OS 
A ee ee | a 
ayy ya) | - | Avy, | - Viele | 
Hn | WW ' Pye | : ; 
' ‘ ( ! 
194 | Oa a a ec - | : 
. enaeaely 
! ! , et 
| ee ee - 14 ~«+1 4 
: : t i 
30 | woo = ! 29 ! 
BIS 1 IS Gy - 375 = 
ee alas + as , sprees sgh Sass | cheetoaee ae | 
1 3) i ad rel : ” 1 4 : —_ i Viele : 
qu | asa ) = 0: ff oy 
375 4 bis - ! 3765 3 & | 
t : é + tae mg 
i | 1 | onAche 
-lu | 17 | _ ; i? - ; 
ue fu db | = ula foe | ; 
ye | nyte | = my | = | | 
pagel a ie mA | 
re en a cde 
wd | Ob ete l ps ) 3b = mA | 
idea mest i - a - i 
sa | “es | 4a: = [ | 
i mAde | 
ie | en bo | - 
1b Mj - ‘pas: = 
0o4 a | - ' wen j ae 
t. | aS 3 pepe ro | = 
14a | (1 BG ie ~ 1) 3b | _ mAdc | 
ie Je aa i wa £ 
su | Be 7 og | | 
4 ¢ = -= ’ | 
nha epee! 2 RC ances (9 OME ED: ee 
= 000001 01 a - 1 -10 | wAT | 
= i aQoaogt 1.0 | - ‘1.0 wAd« | 
eo. ee ed ne ay 
lol | Su | _- 
= r 0010 | 90 
- ! 0020 10 
_ | 0 030 20 
- | 0010 50 
= 0.020 100 
_ | 0 030 _ 200, 


(1.6 pA‘kHe) f + Ippo 
(32 uA/kHz) t + IDpD 
(4.8 vwA/kKHez) tf + lpp 


where I7 tsin wA (per package). Cy in PF, Vpp in Vdc, and tin KHz ts input frequency 


**The formulas given are for the typical characteristics only at 25°C 
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MCM 14524 


SWITCHING CHARACTERISTICS* (Cc, = 50 pF, Ta = 25°C) 








Output Rise Time tTLH ns 
tTLH, tTHL = (3.0 ns/pF) C_ + 30 ns 5.0 180 360 
tTLH, tTHL = (1.5 ns/pF) CL + 15 ns 10 90 180 
tTLH, tTHL = (1.1 ns/pF) C_+ 10 ns 15 65 130 
Output Fall Time : tTHL yh ns 
tTLH, tTHL = (1.5 ns/pF).C_ + 25 ns 5.0 _ 100 200 
tTLH, tTHL = (0.75 ns/pF) C_ + 12.5 ns 10 _ 50 100 | 
tTLH, tTHL = (0.55 ns/pF) C_ + 9.5 ns 15 - 40 80 _ 
Clock Read Access Delay Time taccc 
tacec = (1.7 ns/pF) Cy + 1265 ns 5.0 - 
taccg = (0.66 ns/pF) CL +517 ns 10 = 
tacer = (0.5 ns/pF) Cy + 325 ni: ns 15 - 
Enable Access. Delay Time *» eas Ta tecces “As ae 
tacce, = (1.7 ns/pF) C_ + 160 ns 5.0 _ 
tacce,, = (0.66 ns/pF) CL + 77 ns 10 - 
taccEn ~ (0.5 ns/pF) CL +50 ns 15 - 
Clock Pulse Width * , 5.0 ~ 450 | 150. 
10 165 
15 125 
“tw. | 50 #£| 3600 | 120 
10 1425 
15 1070 
Maximum Low Clock Pulse Width # | 5.0 2.0 
10 0.9 
15 ) 0.1 
Address Setup-Time i iststs—Ss “tsu(A) 5.0 0 
10 0 
15 0 
Address Hold Time | thi) 5.0 0 
| 10 0 
15 0 
Clock to Enable Setup Time ~ tsulel) | 5.0 | 4275 
| 10 1725 
15 1295 
Clock to Enable Hold Time. thicl) 5.0 150 
10 75 
i | 56 











“The clock can remain high indefinitely with the data remaining latched. 
#If clock stays low too long, the dynamically stored data will leak off and will have to be recalled. 


FIGURE 1 — OUTPUT ORIVE CURRENT FIGURE 2 — SWITCHING TIME TEST CIRCUIT 
TEST CIRCUIT (Refer to timing diagram) 


Pulse Pulse 
Generator Generator 


Clock at 100 kHz Pulse 
Pulse Width = 300 ns Generator as 


Power bs 
Scope 
+ Supply 
Notes 5 a a Note 
Tr SOU res CULrent adores OM ObtSaIoia Address ROM to obtain level change when 
on all four outputs (80 thru B3) , 
clocking ary one address tine 


2. Sink current, address ROM to obtain a ‘'0" 
on all four outputs (80 thru B83) 





MCM14524 


MEMORY READ CYCLE TIMING DIAGRAMS 


a) Using Clock to 





Read Memory 
Address 


Input 


Address Valid 
(Address must be fixed) 












Clock Input 


Tsu, 





enable - Enable pulse not required 
v, 
nee t 10% in this diagram to read memory 
accc | 
| sae 
nn ne Vi 
Data t Outputs remain reset 
Output Valid 10% i if clock is high 
I. VOL 
tTLH --2 te he TTHL ie 
*Data outputs always go to the logic ‘'7"’ state before the data 1s valid 
between accessing successive ‘Q's’ 
b) Using the Enable ** Outputs forced to 0” by Enable. 


to Read Memory 


SSS ONE 









Clock 
Input 


Enable 
Input 


Data 
Outputs 


Data 
Valid 






“gr 





Access 


t in this mode of operation, the negative going edge of Enable tT he data outputs are valid without the logic "'1°’ pulse occurring 
should occur on or before the clock negative edge. during the access cycle as shown in a) above. 


CUSTOM PROGRAMMING 


By the programming of a single photomask for the MCM14524, 
the customer may specify the content of the memory. 


Address !nputs: 
Words are numbered O through 255 and are addressed using 
sequential addressing of Address leads AO through A7 with AO 
as the least significant digit. 
Logic ‘‘0”' is defined as a “‘low’’ Address input (Vj). 
Logic ‘'1"’ is defined as a ‘’high’’ Address input (Vj 44). 


ADORESS 
au “ “2 A4 ~ A2 | At | AO 









1 1 
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MCM 14524 


TRUTH TA aes 


-—fewslelealcans 
silat DATA 
LATCHES 








BINARY TO HE XA. 


DECIMAL CON- 


ae eee VERSION TABLE 
% Don: T Care BINARY 
*tndicates contents of specified Address will appear at outputs as stated above. WORD 


Two metnods may be used to transmit the custom memory 
pattern to Motorola 


METHOG 4: PUNCHED COMPUTER CARDS 


A binary coded Gecunai equivaient of each desired output may 
be punched in stacaierGd cscineuter cards (four cards are required 
for all 256 words) in ..gmerical (word number) order 64 words 
per card are punched im columns 12-thru 75 using the Binary to 
Hexadecimal conversion tabie. Columns 77 and 78 are used 
to number the cards, which must be i numerical order Please 
use characters as shown in the table when punching computer cards. 





ROM SAMPLE WORD PROGRAMMING FOR PUNCHED CARD 


SAMPLE WORD 
ADDRESS INPUTS OUTPUTS 
WORD CARD 
NUMBER CHARACTER 


} Shown in columns 
12 15 on card 
below 





Card 


No. soy 


COOOOOOOOCO POONA RR RRRDDODRRRRDORGRRORRRRQRGRRRRRRGRRGGRRRSQRGGRERRERRR GRRE ORCC 


ae ae ee ae Oe DU] TT UT OT |, ) sd eS eC TD Oe DE Oe 2 


PTE CCRC TRE REET TUR ETEC ECOL CTIC TEER EU REER TR Ra EERE PRUNE ERE EERO ATT Te 
2222272272222 7272222222222222222222222222222222222222222222222222222222270222222222 
3333339333333§8333333333333333333333333939333393393239339393339393993939399339393939339339393399333 
ROMA MAAEAEAAAGA444G444444404464444844444404404444444544545464444454549544844454444494444 a 
TELELEEELEEEEEEEELEEELELLELESELESEEEEEEEEEEEELEEELEEE EEE EEE EEE EEE EEE EEE 
BEEEEEEEEEECEEGEEESESE6ECEEEEEECEEFEEGEFEGECEE EE EECEE EEE EEE EEE ECE EEE GEESE CEB E6EG6G6S6 
DEVVVDVVVVVTT VDDD TTT TTT TT TT TTT Ta 
SELES HSKBEKEKRHKBKHBKREKSHGKRKBHKEARAKKBBRBEKKRAKBEHKGHKKEKEKAKSKRAGKEKKREKRHKBHFKRBHRGKBKHRGHBS 


GIIFITTITIFAITGITIAIIIIIGFIFIITIGTSIFIIFIFIIIIVITITIITIFIIFITIIIIIIIIIS 
SRY EL Oy ee) Ott 0d) S| |e | Oy EL So ‘sop S 
RD Fofem 5081 \ 
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METHOD B: TRUTH TABLE 


For customers who do not have access to punch cards, Motorola 


will accept Truth Tables. When filling out the table, use the O to F 


hexidecimal character in column ‘‘C”’. 


CUSTOM PROGRAM for the MCM14524 Read Only Memory 





Ps rare ee ee el ea ieaa ale alee eieie lel iaalel 


z ns OIn]@ - nt oO NIO wn m1 - vl] 
i=) io) eiele N N ise] O1m o” iw iy) v v < S 


Se eh ee eal hl ee eee ee ela abel ile ed 


~ N Ss o ” oO 
- - - - - - - N 


eae ee ee re Oe sr ile tile del ee ae feed 


NTO ft S iv) © oO 
o|o °o - N N z < wo 
fe. = - - - - =, A od 


eee ea bed le eect een eas 


N fT foe] Ss KI NITOTS |W ~1oO)] oH iy) ae 


ERRReSR PAAR ERRE PARA EERE AREER eRe ERE 


O 
NIo 6 N1o n sl/w]/oln|wo] aio on we) oOln o nt 
Tay - NINTNININTINTO O1Oo feo ae) hd A-g 


211 
212 
213 
219 
229 
231 





WORD 
153 
170 
171 
172 
174 
175 
176 
177 
178 
179 
187 
188 
201 





WORD 
125 
127 
128 
130 
131 
132 
133 
134 
135 
137 
138 
139 





70 
76 





23 
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(AA) ee eee MCM65516 


| Advance Information | 


CMOS 
2048 x 8 BIT READ ONLY MEMORY 


(COMPLEMENTARY MOS) 


The MCM65516 is a complementary MOS mask programmable byte 2048 x 8 BIT 
organized read only memory (ROM) The MCM65516 is organized as MULTIPLEXED BUS 
2048 bytes of 8 bits, designed tor use in muitiplex bus systems. It 1s READ ONLY MEMORY 
fabricated using Motorola’s siicon gate CMOS technology, which of- 
fers low-power operation from a single 5 O volt supply. 

The memory is compatible with CMOS microprocessors that share 
address and data lines Compatibility is enhanced by pins 13, 14, 16, 
and 17 which give the user the versatility of selecting the active levels of 
each. Pin 17 allows the user to choose active high, active low or a third “i 
option of programming which is termed the “MOTEL mode. If this € Hg 





mode 1s selected by the user, it provides direct compatibility with either 
the Motorola MC146805E2 or Intel 8085 type microprocessor series. In 
the MOTEL operation the ROM can accept either polarity signal on the 
L SUFFIX 

data strcbe input as long as the signal toggles during the cycle. This CERAMIC PACKAGE 
unique operational feature makes the ROM an extremely versatile part. CASE 680-06 
@ 2k x8 CMOS ROM 
@ 3 to 6 Volt Supply 
@ Access Time 

430 ns (5 V) MCM65516-43 

550 ns (5 V) MCM65516-55 PIN ASSIGNMENTS 
@ Low Power Dissipation 

30 mA Maximum (Active! 

50 wA Maximum (Standby) 


@® Multiplex Bus Directly Compatible With All CMOS Microprocessors 
(MC146805E2, NSC800) 


@ Pins 13, 14, 16, and 17 are Mask Programmable 


@ MOTEL Mask Option Also Insures Direct Compatibility with NMOS 
Microprocessors Like MC6803, MC6801, 8085, and 8086 


@ Standard 18 Pin Package 





AQ0-AQ7 


i Output Buffers 
Controi utp Raaece 
Logic and ESteh 
Sense Amps ate 
.Address/ Data Output 
SuRURaR : = _.... Address 
- Multiplex Address Strobe 


Chip Enable 


BLOCK DIAGRAM 
A8, AY, Al0 


Cum] Mm 


Y Gating ! Chip Select 
Data Strobe (Output Enable) 





S Disabies 
Output Buffers 
E. E barn ROM Array This device contains circuitry to protect 


Power Dissipation (128 x 128) “¢ > the INPUIS against, damage due to high 
Precharge stauc voltages or electric fields, however, 
Circuit it i¢ advised that normal precautions be 

E 


taken to avoid application of any voltage 
higher than maximum rated voltages to 
thus high-impedance crcun 





ADI1854/9-80 


MCM65516 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Value i 
Supply Voltage -~-O0.3to +70 
Operating Temperature Range - 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded Functional operation should be restricted to 
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af- 
fect device reliability. 


















Cc 
slal<|< |g 
~ 


Storage Temperature Range 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Supply Voltage 45 so 15s] v 
(Vcc must be applied at least 100 ys before proper device operation is achieved) 


Input Low Voltage 





Vcc 
Input High Voltage Vec-20 
VIL = 


RECOMMENDED OPERATING CHARACTERISTICS 


Output High Voltage 


Source Current —1.6 mA 


Cy = 130 pF, Vin = VIH to VIL 
Vin= Vcc to GND 
Standby Current Vin= Vcc to GND 


Input Leakage 





CAPACITANCE (f= 1.0 MHz, Ta = 25°C, penodicaily sampled rather than 100% tested ) 
Characteristic 


Input Capacitance 


Output Capacitance 





AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted ) 


READ CYCLE 

C= 130 pF 
Address Strobe Access Time _ 'MLDV | 430 | - | 
Read Cycle Time | = | ns 


Multiplex Address Strobe High to Multiplex Address Strobe Low (Pulse Width) tMHML | 1590 | — | 


a ee 
Data Strobe Low to Multiplex Address Strobe Low 50 | -- {| 50 | 













Multiplex Address Strobe Low to Data Strobe High 
Address Valid to Multiplex Address Strobe Low 
Chip Select Low to Multiplex Address Strobe Low 
Multiplex Address Strobe Low to Chip Select High 











Chip Enable Low/High to Multiplex Address Strobe Low 





Multiplex Address Strobe Low to Address Don’t Care 


Data Strobe High to Data Valid 


Data Strobe Low to High-Z 
Data Strobe High to Address Don’t Care 
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READ CYCLE TIMING 


cn 


grea & 





iil nih w, VaVe%sVe teeta teateretetarara?, ara ar watetarotavevavarva aaa atatataan varavaeataratay, 
z OOK KORO | | | RR KRSM Bo Foe RPK RK RR 
S So eR QL | SRI RICHES SPOS 
VIL SRK PO LPP LPOPQODOL Ss | BODO PP ODD PLP PSPSPS PPD DO DDD LILI 
AVML vara iMLAX | 
Vi PAA AALS 7 PNA NAA AAR APRA SAAD KP WS S98 WSN IW 8“X70™#®W™99P 9877 87?™™WO¥ 9X7 FA” JK LN PIPL NAS 7 \/ 
OR KOK DDO QO ODOM Augress SO PQQ 2 2 PP QQ? OPK IQEC KD QO DIL 
AB i AIC Rtetetene ET [ACHES TBS RK OR PERROTT Cae KK \etetotetenereceens 
Wie QPP PPP PPP OID OOD DIPS DOE ORE SKI 
ed 
TAVML eh MLAX @—-—— iGHDV Gi AZ 
, 'GHDX 
MIRIRC0°0°0"0°0°0°0 0-0-0000. 0.02050. _ 3 den Z 
SSS 66.6.6.6.6 Address A Don't 9 
AQO ta AQ? KMS Half Care” SSC Cae O<cCare YY (| 
VIL QOQDDDSLPD DALI DP PLS { ‘. 
'MLDV 


FUNCTIONAL DESCRIPTION 


The 2K x8 bit CMOS ROM (MCM65516) shares address 
and data lines and, therefore, is compatible with the majority 
of CMOS microprocessors in the industry. The package size 
is reduced from 24 pins for standard NMOS ROMs to 18 pins 
because of the multiplexed bus approach. The savings tn 
package size and external bus l!nes adds up to tighter board 
packing density which is handy for battery powered hand 
carried CMOS systems. This ROM is designed with the in- 
tention of having very low active as wel! as standby currents. 
The active power dissipation of 150 mW (lat Vcc=5 V 
freq= 1 MHz) and standby power of 250 pW lat Vcc =5 V) 
add up to low power for battery operation. The typical ac- 
cess time of the ROM ts 280 ns making it acceptable for 
Operation with today’s existing CMOS microprocessors. 

An example of this operation is Shown in Figure 1. Shown 
IS a typical Connection with either the Motorola MC 146805E2 
CMOS microprocessor {M6800 series) or the National 
NS C800 which is an 8085 or Z80 based system The main dif- 
ference between the systems 1s that the data strobe (DS) on 
the MC146805E2 and tne read bar (RD) on the 8085 both 
control the output of data from the ROM but are of opposite 
polarity The Motorola 2K x 8 ROM can accept either polarity 
signal on the data strobe input as long as the signa! toggles 
during the cycle This is termed the MOTEL mode of opera- 
tion This unique operational feature makes the ROM an ex- 
tremely versatde part Further operational features are ex- 
plained in the foitowing section 


Operational Features 

In order to operate in a multiplexed bus sytem the ROM 
latches, ‘or one cycle, the address and chip select tnput tn- 
formation on the trailing edge of address strobe (M) so the 
address signals can be taken off the bus. 

Since they are latched, the address and chip select signals 
have a setup and hold time referenced to the negative edge 
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of address strobe. Address strobe has a minimum pulse 
width requirement since the circuit is internally precharged 
during this time and is setup for the next cycle on the trailing 
edge of address strobe. Access time is measured from the 
negative edge of address strobe. 

The part iS equipped with a data strobe input (G) which 
controls the output of data onto the bus lines after the ad- 
dresses are off the bus. The data strobe has three potential 
modes of operation which are programmable with the ROM 
array. The first mode is termed the MOTEL mode of opera- 
tion. In this mode, the circuit can work with either the 
Motorola or Intel type microprocessor series. The difference 
between the two series for a ROM peripheral is only the 
polarity of the data strobe signal. Therefore, in the MOTEL 
mode the ROM recognizes the state of the data strobe signal 
at the trailing edge of address strobe (requires a setup and 
hold time), latches the state into the circuit after address 
Strobe, and turns on the data outputs when an opposite 
polarity signal appears on the data strobe input. In this man- 
ner the data strobe input can work with either polarity signal 
but that signal must toggle during a cycle to output data on 
the bus lines. If the data strobe remains at a d.c. level the 
Outputs will remain off. The data strobe input has two other 
programmable modes of operation and those are the stan- 
dard static select modes (high or low) where a d.c. input not 
synchronous with the address strobe will turn the outputs on 
or off. 

The chip enable and chip select inputs are all program- 
mable with the ROM array to either a high or iow select. The 
chip select acts as an additional address and is latched on the 
address strobe trailing edge. On deselect the chip select 
merely turns off the output drivers acting aS an Output 
disable. It does not power down the chip. The chip enable in- 
puts, however, do put the chip in a power down standby 
mode but they are not latched witn address strobe and must 
be maintained in a d.c. state for a full cycle. 


MCM65516 


FIGURE 1 
TYPICAL MINIMUM SYSTEM — MOTOROLA 





VDD 
OSC1 








Microprocessor 
MC146805E2 







VCC 






2K x 8 ROM 
MCM65516 









AQ0-AQ7 







Addr/Data Mux Bus 


High Order Address Bus (5) 





VSs 








Bus Control Signals (3) 





TYPICAL SYSTEM — NATIONAL 








Manual Reset 






2K x 8 ROM 
MCM65516 
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CUSTOM PROGRAMMING 


By the programming of a single photomask for the Information for custom memory content may be sent to 
MCM65516 the customer may specify the content of the Motorola in one of two forms (shown in order of preference): 
memory and the method of enabling the outputs, or selec- 1. Magnetic Tape 
tion of the ‘‘MOTEL” option (Pin 17). 9 track, 800 bpi, odd parity written in EBCDIC charac- 

Information on the general options of the MCM65516 ter code. Motorola's R.O.M.S. format. 
should be submitted on an Organizationai Data form such as 2. EPROMs 
that shown in the below figure. One 16K (MCM2716, or TMS2716). 


FORMAT FOR PROGRAMMING GENERAL OPTIONS 


ORGANIZATIONAL DATA MOS READ ONLY MEMORY 


Customer: 


Company 
Motorola Use Only 


PS IN a Quote: 


Part No.: 
Onginator 


Specif. No.. 


Phone No. 


Programmable Pin Options. 


Active 
High 


Active 
Low 








Bipolar Memories 
TTL, MECL-RAM, PROM 
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(AA) MOTOROLA 


1024-BIT RANDOM ACCESS MEMORY 


TTL 
The MCM93415 1s a 1024-bit Read/Write RAM organized 1024 1024 X 1 BIT 
words by 1 bit. RANDOM ACCESS MEMORY 


The MCM93415 1s designed for buffer control storage and high 
performance matin memory applications, and has a typical access 
time of 35 ns. 

The MCM93415 has full decoding on-chip, separate data 
input and data output lines, and an active low chip select. The FE SUFFIX 
device is fully compatible with standard DTL and TTL togic CERAMIC PACKAGE 
families and features an uncommitted collector output for ease CASE 650 


of memory expansion. 


Uncommitted Collector Output 
TTL Inputs and Output 
Non-Inverting Data Gutput 
High Speed - 
Access Time — 35 ns Typical 
Chip Select -- 15 ns Typical 


Power Dissipation Decreases with Increasing Temperature 
D SUFFIX 


Power Dissipation 0.5 mW/Bit Typical CERAMIC PACKAGE 
@® Organized 1024 Words X 1 Bit CASE 620 


BLOCK DIAGRAM 


P SUFFIX 
| =, PLASTIC PACKAGE 
CASE 648 


Sense Amp 7 
and = 2 Dout 
Write Orivers PIN ASSIGNMENT 


Word BO R32 Y 
Drivers Array 
O 


140 
<< 9 WE 
1 
<< 0 CS 
15 
<i 0 Din 
1 of 32 1 of 32 
Decoder Decoder Pin Designation 
Chip Setect 
Address Inputs 
2 3 ate 6 }9 |10411/12 413 Vcc = Pin 16 Write Enable 
A 6 4 O O 6 O ° O Gnd ~ Pin 8 Data Input 


AO Al A2A3 A4 A5 AG A7 AB AQ 
Data Output 





MCM93415 


FUNCTIONAL DESCRIPTION 















The MCM93415 is a fully decoded 1024-bit Random Access Vec(Min) Sat Vec(Min)-VoH 
Memory organized 1024 words by one bit. Bit selection is lop - FOUN 6) alice x) + FO(0.04) 
achieved by means of a 10-bit address, AO to AQ. 
The Chip Select input provides for memory array expansion. Ri isin k&2 
For large memories, the fast chip select access time permits the n = number of wired-OR outputs tied together 
decoding of Chip Select (CS) from the address without affecting FO = number of TTL Unit Loads (UL) driven 
system performance. IceEx « Memory Output Leakage Current 
The read and write operations are controlled by the state of VOH = Required Output High Level at Output Node 
the active low Write Enable (WE, Pin 14). With WE held low and lo, * Output Low Current 
the chip selected, the data at D,, 1s written into the addressed 
location. To read, WE 1s held high and the chip selected. Data in The minimum Ry value is limited by output current sinking 
the specified location is presented at Doyy and 1s non-inverted. ability. The maximum Ry, value 1s determined by the output and 
Uncommitted collector outputs are provided to allow wired- input leakage current which must be supplied to hold the output 
OR applications. In any application an external pull-up resistor of at VOH. One Unit Load = 40 uA High/1.6 mA Low. 
R, value must be used to provide a high at the output when itis 
off. Any Ry, value within the range specified below may be used. 
ABSOLUTE MAXIMUM RATINGS (Note 1) TRUTH TABLE 
Storage Temperature | Output | 
Ceramic Package (D and F Suffix) -§5°C to +165°C Open 
Plastic Package (P Suffix) -§5°C to +125°C Din 
Operating Junction Temperature, Ty H x x H Not Selected 
Ceramic Package (O and F Suffix) 165°C L L L H Write “0” 
Plastic Package (P Suffix) * 125°C ‘ , " . Wing ecaes 
Vcc Pin Potential to Ground Pin -05Vto+#7.0V ‘ , Resa 


Input Voltage (dc) -O5V10+55V 
Voltage Applied to Outputs (Output High) -O5Vtot55V H = High Voltage Level 


L = Low Voltage Level 


2 A 
Output Current (dc) (Output Low) +20 m x  @ontCare (Goh oe Law) 


Input Current (dc) -12 MA to +5.0 mA 


NOTE 1: Device damage may occur 1f ABSOLUTE MAXIMUM RATINGS are exceeded. 





GUARANTEED OPERATING RANGES (Note 2} 


Supply Voltage (Vcc) 
Part Number | Nom | Max | Ambient Temperature (Tq) 


MCM93415FM, DM -55°C to +125°C 










DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 


Symbol 


Input High Voltage 2.1 
Input Low Voltage P Wde | Guaranteed Input Low Voltage for All Inputs 


| Min_ | 
Basa! 
post 
ese 
a 
Input High Current Ff 40 Ade Vcc * Max, Vin + 4.5 V 
| 61.0 | mAdc | Veco = Max, Vin = §.25 V 
ec 
aed 
eral 
Bae 
ee 





















Characteristic 


eee ee Guaranteed Input High Voltage for All Inputs 


Output Low Voitage 





IcEx Output Leakage Current Vcc * Max, Vout = 4.5 V 
Input O1ode Clamp Voltage >=-10mMmA 


Power Supply Current 


Vcc = Max, lin 










Vcc = Max, 
All Inputs Grounded 


MCM93415 


AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature unless otherwise noted) 


AC TEST LOAD AND WAVEFORM 


Loading Condition Input Pulses 


VCC All Input Pulses 


Ppt see ee ee 1 - — - 90% 


2S 10% 






3008. ae fe eee He ee 


MCM93415 600 {2 30 pF 
Capacitance 


(Including \ 
= Scope and Jig) Gnd = ey be 10ns ey pe 101s 





Characteristic (Notes 2, 3) Conditions 
READ MODE DELAY TIMES 
tACS Chip Select Time See Test Circuit 
tres Chip Select Recovery Time and Waveforms 
tad Address Access Time 
TE MODE DELAY TIMES 
tws Write Disable Time See Test Circuit 


twR Write Recovery Time and Waveforms 
INPUT TIMING REQUIREMENTS 
Write Pulse Width (to guarantee write) See Test Circuit 
Data Setup Time Prior to Write and Waveforms 
Data Hold Time After Write 
Address Setup Time lat tw Min) 
Address Hold Time 


Chip Select Setup Time 
Chip Select Hold Time 





READ OPERATION TIMING DIAGRAM 


Propagation Delay from Chip Select Propagation Delay from Address Inputs 
cs 
Chip Select 
AOQ-AQ 
Address Inputs /! 
| 
l 
Dout | 


Dout 


| 
| 
| 
| 

Data Output | 
) Data Output 
{ 


(All Time Measurements Referenced to 1.5 V) 
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MCM93415 


WRITE CYCLE TIMING 


cs 

Chip Select I I 
| | 

AO -AQ 















Address Inputs 


Din 
Data Input 


WE 
Write Enable 


Dout 
Data Output 


1 | 
tws ++ }~———et-twr 


(All Time Measurements Referenced to 15 V) 


NOTE 2. OC and AC specifications limits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Representative 
if extended temperature or modified operating conditions are desired. 


0 ya (Junction to Ambient) 
Package | Blown =| Stitt 0 Jc (Junction to Case) 


D Suffix 85°C/W 


F Suffix 90°C/W 
P Suffix 100°C/W 





NOTE 3: The AC limits are guaranteed to be the worst case bit in the memory. 


(AA) MOTOROLA 


1024-BIT RANDOM ACCESS MEMORY 


The MCM93425 is a 1024-bit Read/Write RAM, organized 1024 TTL 
words by 1 bit. 1024 X1BIT 
The MCM93425 is designed for high performance main memory RANDOM ACCESS MEMORY 
and control storage applications and has a typical address time of 
35 ns. 
The MCM93425 has full decoding on-chip, separate data input 
and data output lines, and an active low-chip select and write enable. 
The device is fully compatible with standard DTL and TTL logic 
families. A three-state output is provided to drive bus-organized F SUFFIX 
we CERAMIC PACKAGE 
systems and/or highly capacitive loads. CASE 650 


Three-State Output 


TTL Inputs and Output 


Non-Inverting Data Output 
High Speed — 
Access Time — 35.ns Typical 
Chip Select — 15 ns Typical 


Power Dissipation — 0.5 mW/Bit Typical 


D SUFFIX 
CERAMIC PACKAGE 
CASE 620 


Power Dissipation Decreases With Increasing Temperature 


BLOCK DIAGRAM 


P SUFFIX 
PLASTIC PACKAGE 


mene Amp CASE 648 
and 


Write Drivers 


PIN ASSIGNMENT 


Word 
Drivers 


1 of 32 1 of 32 
Decoder Oecoder 


Pin Description 


2 Chip Select 
V = Pin 16 

3 516 1141 ce 
2 6 as 6 6 e 9 4104 ° 2 413 Gnd = Pin8 ; Address Inputs 


AQ Al A2 A3 A4 A5 AG A7 AB AQ 
Write Enable 


Oata Input 
: Logic driving sense amp/write drivers depicts 
negative only write used on C4m., 


Data Output 





MCM93425 


FUNCTIONAL DESCRIPTION 


The MCM93425 is a fully decoded 1024-bit Random Access 
Memory organized 1024 words by one bit. Word selection is 
achieved by means of a 10-bit address, AO-- AQ. 

The Chip Select (CS) iMput Provides for memory array expan- 
sion. For large memories, the fast chip select time permits the 
decoding of chip select the address without 
address access time. 

The read and write operations are controlied by the state of 
the active low Write Enable (WE, Pin 14). With WE and CS held 


from increasing 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Storage Temnerature 
Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


-§5°C to 1165°C 
55°C to +125°C 


Operating Junction Temperature, Ty 
Ceramic Package (D and F Suffix) 
Plastic Package (P Suffix) 


-O5Vto0+70V 
-O5VtI0t55V 
-O5Vto +S 5V 


Vcc Pin Potential to Ground Pin 
Input Voltage (dc) 

Voltage Applied to Outputs (Output High) 
Output Current (dc) (Output cow): 





-12 MAIO +50 mA 


Input Current (dc) 






Part Number 


MCM93425DC, PC__ 
MCM93425FM, DM 








low, the data at Dj, 1s written into the addressed !ocation. To 
read, WE is held high and cs held low. Data in the specified 
location is presented at Doy; and ts non-inverted. 

The three-state output provides drive capability for higher 
speeds with capacitive load systems. The third state (high 
impedance) allows bus organized systems where multiple outputs 
are connected to a common bus. 

During writing, the output is held in the high-impedance state. 


TRUTH TABLE 


Inputs 










Not Selected 
Write “O" 
Write 1" 
Read 














Jr re x/§ 


Hi - High Voltaae Level 
~ Low Voltage Level 
xX - Don't Care (High oF Low) 


am 






Ambient Temperature (Tq) 
O°C to + 75°C 
- 55°C to + 125°C 









DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted) 














Limits 
Symbol! Characteristic Min 
Output Low Voltage == A 
Input High Voltage ht Di. 
Input Low Voltage re Cee 
Ne Input Low Current - a 
Input High Current co ee 
Output Current (High a a> (ne 
Output Current Short Circuit to Ground . 
VOH Output High Voltage MCM93425DC, PC _ 7 


VeD Input Diode Clamp Voltage 


Power Suppty Current 


O: 
Q 
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Conditions 
Veco Min, lope - 16 mA 


Guaranteed Input High Voltage for all Inputs 








Guaranteed [Input Low Voltage for ail [nputs 





Vcc: Max, Vin O4vV . 


Voc Max,.V, 45V 
Voc Max, Vin 9.25 V 



















Voc Max, Vout 24V 
Vcc Max, Vour 958 va 
7 a2 
lon -103MA, Vcc SUV -5% 
iG Sok 
? 10 mA 
oe Vcc Max, 


55 mAdC 





“pale 


MCM93425 


AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature unless otherwise noted) 


AC TEST LOAD AND WAVEFORMS 


input Pulses 


Loading Conditions 


All Input Pulses 


300 


MCM93425 | Dout 30pPF |mcCM93425 1kQ FR 30 PF 





Load A Load B 





Characteristic (Notes 2, 4) 


READ MODE 


tacs 

tZRCS 

TAA 

WRITE MODE 
tZws 

tWwR 


tw 


DELAY TIMES 

Chip Select Time 
Chip Select to High Z 
Address Access Time 


DELAY TIMES 

Write Disable to High Z 

Write Recovery Time 

INPUT TIMING REQUIREMENTS 
Write Pulse Width (to guarantee write) 
Data Setup Time Prior to Write 

Data Hold Time After Write 


Adaress Setup Time (at tw = Min) 
Address Hold Time 

Chip Setect Setup Time 

Chip Select Hold Time 


See Test Circuit 
and Waveforms 


See Test Circuit 


and Waveforms 


See Test Circuit 
and Waveforms 





READ OPERATION TIMING DIAGRAM 


Propagation Delay from Chip Select 


cS ‘ 
Chip Select 


Prepagation Delay from Address Inut 


AQ-- AQ 
Address Inputs 


Dout High Z OD | 
Load A out | 

tacs Data Output | 
Dour | 
Load B High Z | 


(All time measurements referenced to 1.5 V) 
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MCM93425 


WRITE CYCLE TIMING 


cS 
Chip Select 


AO AY 
AGUIresSs 


Din 
Oata Input 


WE 
Write Eraile 


Dout 
Data Output 





Load B 


(All above measurements reference to 1.5 V) 


WRITE ENABLE TO HIGH Z DELAY 


WE 
Write Enable 


easy / 
{ 


one TZwS-—™ ipspatrencees 







Data Output ‘‘Q’’ Level High 2 
MCM93425 a 

Dout 0.5 Vv 

Data Output Ra ee 





Propagation Delay from Chip Select to High Z 







cs 
Chip Select 1.5 V 

tZRCS 
Dour Cae Ok 
Data Output ‘0 Level 5 High 
Dout was High Z 
Data Output Mecticoe 


(All tz x x Parameters are measured at a delta of 0.5 V from the logic level and using Load C) 


o 
NOTE 2: DC and AC specifications limits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Representative 
if extended temperature or modified operating conditions are desired. 


9 ya (Junction to Ambient) 





8 yc (Junction to Case) 
85°C /W 


90°C/W 
100°C/w 


NOTE 3: Output short circuit conditions must not exceed t second duration. 
NOTE 4 The maximum address access time is guaranteed to be the worst case bit in the memory. 


4-10 


(AA) MOTOROLA MCM/680 
MCM/681 


8192-BIT PROGRAMMABLE READ ONLY MEMORY 


The MCM7680/81 together with the MCM7620/21,MCM7640/43 
comprise a complete, compatible family having common dc elec- 
trical characteristics and identical programming requirements. They 


MTTL 


8192-BIT PROGRAMMABLE 
READ ONLY MEMORIES 

are fully decoded, high-speed, field-programmable ROMs and are 

MCM7680 — 1024 X 8 — Open-Collector 
MCM7681 — 1024 X 8 — Three-State 


available in commonly used organizations, with both open-collector 
and three-state outputs. All bits are manufactured storing a logical 

1’’ (outputs high), and can be selectively programmed for logical ‘’0”’ 
(outputs low). 

The field-programmable PROM can be custom-programmed to 
any pattern using a simple programming procedure. Schottky bipolar 
circuitry provides fast access time, and features temperature and 
voltage compensation to minimize access time variations. 

Pinouts are compatible to industry-standard PROMs and ROMs. 
In addition, the MCM7680 and 81 are pin compatible replacement 
for the 512 X 8 with pin 2 connected as AQ on the 1024 X 8. 

In addition to the conventional storage array, extra test rows and 
columns are included to assure high programmability, and guarantee 
parametric and ac performance. Fuses in these test rows and columns 
are blown prior to shipment. 


CERAMIC PACKAGE 
CASE 623 


@ Common dc Electrical Characteristics and 

Programming Procedure 

Simple, High-Speed Programming Procedure 
(0.1 second per 1024 Bits, Typical) 

Expandable — Open-Collector or Three-State 
Outputs and Chip Enable Inputs 

Inputs and Outputs TT L-Compatible 
Low Input Current — 250 uA Logic ''0", 40 vA Logic “1” 
Full Output Drive — 16 mA Sink, 2.0 mA Source 

Fast Access Time — Guaranteed for Worst-Case 
N2 Sequencing, Over Commercial and Military 
Temperature Ranges 

Pin-Compatible with Industry-Standard PROMs and ROMs 


PIN ASSIGNMENT 


_ 





ABSOLUTE MAXIMUM RATINGS (See Note) 


Symbol 
Supply Voltage (operating) 
Input Voltage 


Output Voltage (operating) <a 


oo WN HD ND B&B W DN 


Input Current 


Output Sink Current 


Operating Temperature Range 
MCM76xxDM -55 to +125 
MCM76xxDC 





Storage Temperature Range -55 to +150 Ee = | 


NOTE: Permanent device damage may occur tf ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could atrect device rehability. (While programming, 
follow the programming specifications.) 
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MCM7680, MCM7681 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


RECOMMENDED DC OPERATING CONDITIONS 


Supply Voltage 


[symbor [Min —*d 
MCM76xxOM 


4.50 5.0 5.50 
MCM76xxDC 4.75 5.0 5.25 
























DC CHARACTERISTICS 














Open-Collector Three-State 
Output Output 
| Tye | Max | min | 7 
IRA. IRE Address/Enabte i ViH Vcc Max 


| Min | 
1 40 
lFA 'FE Input Current “oO” Vit O45V Pe esse -0.25 eae 
Output Voltage "1" 1IoOH =-2.0MA, Vcc = Vcc Min N/A 3.4 
VOL "0" jot +16MA,VcC Vcc Min 2 0.35 0.45 - : 
Output Disabled . VOH. Vcc Vcc Max 
IOLE Current “ 


VoL +0.3V,Vcec Vcc Max _ 
Output Leakage igs Sd VOH. Vcc Vcc Max i 


los Output Short Circuit Current | Voc - Vcc Max, Voyr 0.0 V N/A N/A 15 70 mAdc 
One Output Only for 1s Max 
Power Supply Current Vec - Vcc Max 


MCM7680/MCM7681DC | All Inputs Grounded 150 110 150 | mAdc 
170 110 170 mAdc 
CAPACITANCE (f -1.0MHz,T, 25°C, periodically sampled rather than 100% tested.) 


MCM7680/MCM7681DM 











Test Conditions 


40 uAdc 
-0.25 mAdc 
am 


Symbol Parameter 










[ows | vee | 
0.45 Vdc 

- 100 uAdc 
a 


4 ase 


o—_— 








—_ 


























AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature unless otherwise noted) -55 to +125°C 























Address to Output Access Time 







Chip Enable Access Time 






MCM7680/81 





TIMING DIAGRAM AC TEST LOAD 


Vee 
oe) 


1 3.0 V 1.5 V : 300 
Address 1.5 V SK . 
oov €¢s cen 


4 
taa— lee tea, Test Point a, cara —O Ox 


| | | | 
Output 1.5 V “O’ Output 1.5 V \ fis Vv 30 pF* -r. 600 
| 1 ! 
tr. te < 5.0 ns bd 


“Includes Jig Capacitance 
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MCM7680, MCM7681 


PROGRAMMING 


be 


The PROMs are manufactured with all bits/outputs 
Logical 


“1 (Output High). Any desired bit/output can 
programmed to a Logical ‘‘0’’ (Output Low) by follow- 


ing the simple procedure shown below. One may build 


PROGRAMMING PROCEDURE 


1. 


Address the PROM with the binary address of the 
selected word to be programmed. Address inputs 
are TTL-compatible. An open circuit should not be 
used to address the PROM. 


. Disable the chip by applying inputs highs (Vj) to 


the CS inputs. CS inputs must remain at VyjH for 
program and verify. The chip select is TT L-compatible. 
An open circuit should not be used to disable the 
chip. 


. Disable the proyramming circuitry by applying an 


Output Voltage Disable of less than Vopp to the 
output of the PROM. The output may be left open 
to achieve the disable. 


. Ratse Vec to VpH with rise time equal to t,. 
. After a delay equal to or greater than ty, apply a 


pulse with amplitude of Vopg and duration of tp to 
the output selected for programming. Note that the 
PROM is supplied with fuses intact generating an 
output high. Programming a fuse will cause the 
output to go low in the verify mode. 


. Other bits in the same word may be programmed 


his own programmer to satisfy the sepcifications described 
in Table 1, or buy any of the commercially available pro- 
grammers which meet these specifications. These PROMs 
can be programmed automatically or by the manual pro- 
cedure shown below. 


10. 


11. 


while the Vcc input is raised to Vp, by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of tg. 


. Lower Vcc to 4.5 Volts following a delay of ty 


from the last programming enable pulse applied to 
an output. 


. Enable the PROM for verification by applying a 


logic ’’0’’ (Vy,_) to the CS inputs. 

If any bit does not verify as programmed, repeat 
Steps 2 through 8 until the bit has received a total 
of 1.0 ms of programming time. Bits which do not 
program within 1.0 ms may be considered pro- 
gramming rejects. Multiple pulses of durations 
shorter than 1.0 ms may be used to enhance pro- 
gramming speed. 

Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 

Programming rejects returned to the factory must 
be accompanied by data giving address with desired 
and actual output data of a location in which a 
programming failure has occurred. 


PROGRAMMING SPECIFICATIONS 






Iccp Programming Voltage Current Limit 
Programming (Vcc) 

tr Voltage Rise and 

Fall Time 





Output Voltage 
Enable 
Disable(2) 






(1) Address and chip select should not be left open for VIH- 
(2) Disable condition will be met with Output open circuit. 


VIH Address Input 

VIL Voltage(1) 

VPH Programming/ Verify 
VePL Voltage to Vcc 


Outout Voltage Enable Current 


5.0 V 
0 0.8 Vv 


2.4 
0 
45 














MCM7680, MCM7681 


FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS 
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(AA) MOTOROLA 


| Advance Information | 


8192-BIT PROGRAMMABLE READ ONLY MEMORY 


The MCM7684/85 together with the MCM7620/21/40/41/42/43/ 
80/81 comprise a complete, compatible family having common dc 
electrical characteristics and identical programming requirements. 
They are fully decoded, high-speed, field-programmable ROMs 
and are available in commonly used organizations, with both open- 
collector and three-state outputs. All bits are manufactured storing 
a logical ‘1'’ (outputs high), and can be selectively programmed 
for logical ‘‘0’’ (outputs low). 

The field-programmable PROM can be _ custom-programmed 
to any pattern using a simple programming procedure. Schottky 
bipolar circuitry provides fast access time, and features temperature 
and voltage compensation to minimize access time variations. 

Pinouts are compatible to industry-standard PROMs and ROMs. 
In addition, the MCM7684 and 85 are pin compatible replacement 
for the 1024 X 4 with pin 8 connected as A10 on the 2048 X 4. 

In addition to the conventional storage array, extra test rows and 
columns are included to assure high programmability, and guarantee 
parametric and ac performance. Fuses in these test rows and columns 
are blown prior to shipment. 





@® Common dc Electrical Characteristics and 
Programming Procedure 
@ Simple, High-Speed Programming Procedure 
(0.1 second per 1024 Bits, Typical) 
Expandable — Open-Collector or Three-State 
Outputs and Chip Enable Input 
Inputs and Outputs TTL-Compatible 
Low Input Current — 250 uA Logic ‘0’, 40 vA Logic “1” 
Full Output Drive — 16 mA Sink, 2.0 mA Source 
Fast Access Time — Guaranteed for Worst-Case 
N2 Sequencing, Over Commercial and Military 
Temperature Ranges 
Pin-Compatible with Industry-Standard PROMs and ROMs 





ABSOLUTE MAXIMUM RATINGS (See Note) 


Se 


Operating Temperature Range °C 
MCM76xxDM -§5 to +125 
MCM76xxDC 0 to +70 


Storage Temperature Range Tstqg -55 to +150 
Maximum Junction Temperature Ty 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages 
for extended periods of time could affect device reliability. (While programming, 
follow the programming specifications.) 









































This 1s advance information and specifications are subject to change without notice. 


4-15 


MCM7684 
MCM7685 


MTTL 


8192-BIT PROGRAMMABLE 
READ ONLY MEMORIES 


MCM7684 — 2048 X 4 — Open-Collector 
MCM7685 — 2048 X 4 — Three-State 


D SUFFIX 
CERAMIC PACKAGE 
CASE 726 





PIN ASSIGNMENT 





MCM7684, MCM7685 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


RECOMMENDED DC OPERATING CONDITIONS 


Supply Voltage 
MCM76xxDM 


MCM76xxDC 
input High Voltage 


Input Low Voltage 





DC CHARACTERISTICS 


(Over Recommended Operating Temperature Range) 


[Symbor [Parameter —«(~SCTestGoninions «| Min] Tv 
Ina, IRE | Address/Enable is ba Vin = Vcc Max 
lea 'FE Input Current QO” Vip = 0.45 V 
Output Voltage sie IOH = -2.0MA, Vcc Min N/A 
“oO” lot = +16 MA, Vcc Min = 
Output Disabled Slee VoH. Vcc Max 100 
Current a Vor = +0.3 V, Voc Max N/A 
se 
hal ie 
80 
80 







Output Output 
Dien [Min [ tye [ Max | Unie 
40 40 uAdc 
-0.25 eae mAdc 
~ 0.35 0.45 Vde 
BR 
-100 | uwAdc 
5 ee eC 
i ee ie 


is de ie Bae 


80 mAdc 
80 mAdc 















Output Leakage oan ia VOH. Vcc Max 


Output Short Circuit Current | Vcc Max, Vout = 0.0 V 

One Output Only for 1s Max 
Vcc Max 
All Inputs Grounded 










Power Supply Current 
MCM7684/MCM7685 DC 
MCM7684/MCM7685 DM 





Characteristic 
Input Capacitance 
Output Capacitance 





AC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature unless otherwise noted) 


Characteristic 
Address to Output Access Time 
Chip Enable Access Time 





AC TEST LOAD 


Vec 


TIMING DIAGRAM 


I — 
cs 


Address 1.5 V 
oov es tI ‘ 0.0m 


lwp —— TEA, — sa rs tea 


| Test Point 
laa 5 


| | ! 
Output 1.5 V "QO" Output 1.5 V 1.5 V 
[ ] 


30 pF* 


Input t,, te < 5.0 ns 





*tncludes Jig Capacitance 
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MCM7684, MCM7/685 


PROGRAMMING 

The PROMs are manufactured with all bits/outputs 
Logical ‘'1’’ (Output High). Any desired bit/output can 
be programmed to a Logical ‘’0’’ (Output Low) by follow- 
ing the simple procedure shown below. One may build 


PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
selected word to be programmed. Address inputs 
are TTL-compatible. An open circuit should not be 
used to address the PROM. 

2. Disable the chip by applying an input high (VjH) to 
the CS input. The chip select is TTL-compatible. 
An open circuit should not be used to disable the 
chip. 

3. Disable the programming circuitry by applying an 
Output Voltage Disable of less than Vopp to the 
output of the PROM. The output may be left open 
to achieve the disable. 


4. Raise Vcc to Vpy with rise time equal to t,. 


5. After a delay equal to or greater than ty, apply a 
pulse with amplitude of Vope and duration of tp to 
the output selected for programming. Note that the 
PROM is supplied with fuses intact generating an 
output high. Programming a fuse will cause the 
output to go low in the verify mode. 


6. Other bits in the same word may be programmed 









Voltage Rise and. 
Fall Time 


ty 





Output Voltage 
Enable 
Disable(2) 








(1) Address and chip select should not be left open for ViH- 
(2) Disable condition will be met with output open circuit. 


Output Voltage Enable Current 
To 


his Own programmer to satisfy the sepcifications described 
in Table 1, or buy any of the commercially available pro- 
grammers which meet these specifications. These PROMs 
can be programmed automatically or by the manual pro- 
cedure shown below. 


TABLE 1 
PROGRAMMING SPECIFICATIONS 


VIL Voltage(1) 0.0 0.8 Vv 

VePL Voltage to Vcc 45 45 5.5 Vv 

ICcP Programming Voltage Current Limit 600 Ce 
ae Programming (Vcc) 


while the Vcc input is raised to Vpyy by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by 6 minimum interval of tg. 


. Lower Voc to 4.5 Volts following a delay of ty 


from the last programming enable pulse applied to 
an output. 


. Enable the PROM for verification by applying a 


logic ‘’O’’ (Vi,_) to the CS inputs. 


. If any bit does not verify as programmed, repeat 


Steps 2 through 8 until the bit has received a total 
of 1.0 ms of programming time. Bits which do not 
program within 1.0 ms may be considered pro- 
gramming rejects. Multiple pulses of durations 
shorter than 1.0 ms may be used to enhance pro- 
gramming speed. 


. Repeat Steps 1 through 9 for all other bits to be 


programmed in the PROM. 


. Programming rejects returned to the factory must 


be accompanied by data giving address with desired 
and actual output data of a location in which a 
programming failure has occurred. 
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MCM7684, MCM7685 


FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS 


VPH 
Vcc 


VPL 


Data-1 


Data 2 


Data N 
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MECL MEMORIES 
GENERAL INFORMATION 


Complete information is available in the MECL Data Book. Contact your sales representative or authorized 


distributor for information. 


TABLE 1 — LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED 


Characteristic 


Output Source Current — Continuous 
Surge 


Junction Temperature — Ceramic Package 
Piastic Package 
Storage Temperature 
Q) Maximum Ty may be exceeded (< 250°C) for short periods of time (< 240 hours) without significant 


reduction in device tife. 





TABLE 2 — LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED 


Characteristic Symbol | Rating =| Unit 
Supply Voltage (Vcc = 0) 2) -4.94 to -5.46 


Output Drive — MCM10100 Series 50 £2 to -2.0 V 22 
MCM10500 Series 100 22 to -2.0 V 
i @ 
MCM10100 Series 


Ta 
MCM10500 Series 


Functionality only. Data sheet limits are specified for -5.19 to —-5.21 V. 
With airflow 2 500 Ilfpm. 


















Operating Temperature Range 






Oto 75 
-55 to +125 
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MECL MEMORIES (continued) 


TABLE 3 — DC TEST PARAMETERS 


Each MECL 10,000 series device has been designed to meet the dc specifications shown in the test table, after 
thermal equilibrium has been established. The circuit is in a test socket or mounted ona printed circuit board 
and transverse airflow greater than 500 linear feet per minute is maintained. Veg = —5.2 V +0.010 V. 


Function | Parameter |MCM10500*| MCM10100*"* | MCM10100* | MCM10500*/ MCM10100** | MCM10500* 


VitHmax 7 VOHmax 
VOHmin 
VOHAmin 
ViAmin 
VitAmin 
VOLAmin 
VOLAmax 
Vitmin = VOLmin 
liNLmin 
*Driving 100 2 to -2.0 V. 
**Driving 502 to -2.0 V. 





INPUT LEVELS 


ty 1¢ 7 2.0 ns typ. 


All timing measurements referenced to 50% of input levels. 


Ry = 5082 


Cr. S S.OpF (including jig and stray capacitance) 


Delay should be derated 30 ps/pF for capacitive load up to 50 pF 





FIGURE 1 — SWITCHING TIME TEST CIRCUIT 
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MECL MEMORIES (continued) 


FIGURE 2 -- CHIP SELECT ACCESS TIME WAVEFORM 


Chip Select 


cs 





FIGURE 3 — ADDRESS ACCESS TIME WAVEFORM 


Address X 50% 


jo—-~- tAa — 
Dout ¥ 50% 


FIGURE 4 — SETUP AND HOLD WAVEFORMS (WRITE MODE) 


Address 


Chip Select 


Write Enable 





4-21 


MCM10143 


8 X 2 MULTIPORT REGISTER 


(AA) MOTOROLA 
FILE (RAM) 


8 x 2MULTIPORT REGISTER FILE 
(RAM) 


The MCM10143 is an 8 word by 2 bit multiport register file 
(RAM) capable of reading two locations and writing one loca- 
tion simultaneously. Two sets of eight latches are used for data 
storage in this LSI circuit. 


WRITE 

The word to be written is selected by addresses Ag - Ag. Each bit 
of the word has a separate write enable to allow more flexibility in 
system design. A write occurs on the positive transition of the clock. 
Data is enabled by having the write enables at a low level when the 





clock makes the transition. To inhibit a bit from being written, the L SUFFIX 
bit enable must be at a high level when the clock goes low and not CERAMIC DACRE GE 
CASE 623 


change until the clock goes high. Operation of the clock and the bit 
enables can be reversed. While the clock 1s low a positive transition of 
the bit enable will write that bit into the address selected by Ag-Ag. 


READ 
When the clock ts high any two words may be read out simulta: 
neously, as selected by addresses BG B2 and Cg C2, including the 
word written during the preceding half clock cycle. When the clock 
goes low the addressed data is stored in the slaves, Level changes on PIN ASSIGNMENT 
the read address lines have no effect on the output until the clock 
again goes high. Read out Is accomplished gt any time by enabling 
output gates (Bg By1),(Cg C1). 


ia oo Wee is 
VG Veco Vec ~5 24 
; 2C 34 ab, VeCi 35) 23 
Clock to Data out) 5s (typ) 3. Q89 QC; _ 1 22 
Address to Data out 10 ns (typ) 5 4 Bo REc 23 20 
. a | -- 
(Clock High) 
lat 3 ; 6 C3 Bo Clock 7 3 19 
Read Enable to Data out 2 8 ns (typ) 
(Clock high, Addresses present) 7C 4 By C2 ~J 18 
Pp 610 mW. pkg (typ no toad) 8 3 WE, CaP 49 
9i } WE9 C, .2 16 
10 L_j Og Ay (J 415 
TRUTH TABLE 
“ es | 
OUTPUT a = Dy Ag [214 
121.4 Vee A2 (313 
Le a 


Write 
Read 


Read 
Read 
Vee te 


Read 





“* Note Clock Occurs seequertially through Teath Ti ptet 
"Note AQA2, BO B22. and CO C2 ure a! set tu sat eae ss tor aon 
throughout Table 
Oo)  Oornt Care 
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MCM10143 


Read 
Decoder 
B 


Decoder 


Write 
Amplifier 
Bit 1 


16 Decoder 
18 


O Cc 


peal ane 
Read 
@ 


BLOCK DIAGRAM 


Output 
Gate 
B-bit 1 


Multi- 
plexer 
B-bit O 


8x1 
Master Latches 
Bit O 


8x1 
Master Latches 
Bit 1 


Output 
Gate 
C-bit 1 


Multi- Output 


plexer ae Gate 


C-bit O 
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21 


QCo 





MCM10143 


ELECTRICAL CHARACTERISTICS 


P 
Input Current 
Pins 10, 11, 19 
All other pins 
Switching Times Y) 
Read Mode 
Address Input tgataBp+ 
Read Enable tRE-QB+ 


Data tClock +OB- 


Setup 
Address tsetup(B—Clock —) 
Address thold(Clock —B +) 


Write Mode 
Setup 


Write Enable tsetup (WE -Clock +) 
tsetup (WE + Clock —) 
Address tsetup (A —Clock +) 
Data tsetup 
Hold 
Write Enable thold(Clock +WE +) 
thold(Clock +WE -) 
Address thold(Clock +A +) 
Data thold(Clock + D +) 
Write Pulse Width 


Rise Time, Fal! Time 
(20% to 80%) 


14.5 | 4.5 
5.0 1.2 
7.0 | 2.0 


_ 
“J 





= 5 
oa 


ck 


ac timing figures do not show all the necessary presetting conditions. 
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MCM 10143 


Access (Clock High) 


Data 
(Address Selected) 


Setup and Hold 


READ TIMING DIAGRAMS 
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tRE+QB- 


‘Clock +QB- 


FIGURE 1 


FIGURE 2 


FIGURE 3 


FIGURE 4 





cow S ome rte. ee 


MCM10143 


WRITE TIMING DIAGRAM 


Enable Setup 


NE Sy _—_——————__ FIGURE 5 


Clock 





Enable Hold 
WE FIGURE 6 
Clock thoid 
Disable 
WE FIGURE 7 
‘setup thold 
Clock 
Pulse Width 
Clock FIGURE 8 
WE 
Address 
FIGURE 9 
O 
Clock 
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MOTOROLA 


Word Address Buffer/ 


1/32 Decoder 


CSi CS2 CS3 


ek 


~ 
Chip 
Select | 


ee citets baie 


=e 


Sense 
Amplifier 


= 


| 


7! 
j 


| 


rite And 
ata In Buffer 


32x 8 
Memory Cell 
Array 


Bit Address Buffer/ 
1/8 Decoder 


@ = Don't Care. 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 





a= 
Wri 
D 
a rs | 
5S = 
3 m 


MCM10144/MCM10544 


256 X 1-BIT RANDOM 
ACCESS MEMORY 


The MCM10144/10544 is a 256 word 
X 11-bit RAM. Bit selection is achieved by 
means of an 8-bit address AO through A7. 

The active-low chip select allows memory 
expansion up to 2048 words. The fast chip 
select access time allows memory expansion 
without affecting system performance. 

The operating mode of the RAM (CS inputs 
low) is controlled by the WE input. With WE 
low the chip is in the write mode—the output 
is low and the data present at Dj, is stored 
at the selected address. With WE high the chip 
is in the read mode—the data state at the 
selected memory location is presented non- 
inverted at Doyt. 


@® Typical Address Access Time = 17 ns 
@ Typical Chip Select Access Time = 4.0 ns 
@ 50 k2Q2 Input Pulldown Resistors on Chip 
Select 
Power Dissipation (470 mW typ @ 25°C) 
Decreases with Increasing Temperature 
Pin-for-Pin Replacement for F10410 


PIN ASSIGNMENT 


F SUFFIX 
CERAMIC PACKAGE 
CASE 650 
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MCM10144/MCM10544 


ELECTRICAL CHARACTERISTICS 


Characteristics Conditions 
Read Mode Measured from 50% of 
Chip Select Access Time . input to 50% of output. 
Chip Select Recovery Time See Note 2. 
Address Access Time 
Write Mode © twsa = 8.0 ns 
Write Pulse Width Measured at 50% of 
Data Setup Time Prior to Write : ; input to 50% of output. 
Data Hold Time After Write ; tw = 25 ns. 
Address Setup Time Prior to Write 
Address Hold Time After Write 
Chip Select Setup Time Prior to 
Write 
Chip Select Hold Time After Write 
Write Disable Time 
Write Recovery Time 
Rise and Fall Time Measured between 20% 
and 80% points. 


Address to Output 
CS or WE to Output 


Capacitance Measured with a pulse 
Input Capacitance ; i P technique. 
Output Capacitance 





NOTES: 1. Test circuit characteristics: Rr = 50 2,MCM10144; 100 2, MCM10544. C; < 5.0 pF (including jig 
and stray capacitance). Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
3. For proper use of MECL Memories in a system environment, consult MECL System Design 
Handbook. 
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(AA) einen sa MCM10145/MCM10545 


16 X 4-BIT REGISTER FILE 
(RAM) 


The MCM10145/10545 is a 16 word X 4-bit 
RAM. Bit selection is achieved by means of 
Data Data Data Data Chip a 4-bit address AO th rough A3. 


Out Out Out Out Select 
Butfer Butfer Buffer Butter Butter The active-low chip select allows memory 


expansion up to 32 words. The fast chip 
select access time allows memory expansion 


without affecting system performance. 


The operating mode of the RAM (CS input 
low) is controlled by the WE input. With WE 
low the chip is in the write mode—the output 

is low and the data present at Dy is stored at 
nae 10 the selected address. With WE high the chip 


is in the read mode-—the data state at the 
selected memory location is presented non- 


ee Peer r inverted at Q,. 
Seen ® Typical Address Access Time = 10-ns 
Typical Chip Select Access Time = 4.5 ns 
50 k{Q2 Pulldown Resistors on All Inputs 
Power Dissipation (470 mW typ @ 25°C) 


Write and Decreases with Increasing Temperature 
Data In Butter 


~ 
Adgress Buffer/ 
1/16 Decoder 


PIN ASSIGNMENT 


TRUTH TABLE 


ouTeut 
| es | we On| On | 
cee ay es a 
pee eel oe 


L SUFFIX @ = Don't Care. 
CERAMIC PACKAGE 


ASE 
e he FIGURE 1 — CHIP ENABLE STROBE MODE 


F SUFFIX 
CERAMIC PACKAGE 
CASE 650 





4-29 


MCM10145/MCM10545 
ELECTRICAL CHARACTERISTICS — 










See. 
Power Supply Drain Current ee 


55°C and +125°C test values apply to MC105xx devices only. 






Characteristic 










SWITCHING CHARACTERISTICS (Note 1) 


MCM10145 | MCM10545 





Characteristics Symbol cies eee Unit Conditions 
ns 




















Read Mode Measured from 50% of 
Chip Select Access Time tacs | 2.0] 8.0 | 2.0 10 input to 50% of output. 
Chip Select Recovery Time tRcs 2.0 8.0 2.0 10 See Note 2. 

Address Access Time tAA 4.0 4.0 
Write Mode tWSA = 9.Nns 





Measured at 50% of 
input to 50% of output. 
tw = 8 ns. 


Write Pulse Width 
Data Setup Time Prior to Write 
Data Hold Time After Write 
Address Setup Time Prior to Write 
Address Hold Time After Write 
Chip Select Setup Time Prior to 
Write 
Chip Select Hold Time After Write 
Write Disable Time 
Write Recovery Time 
Chip Enable Strobe Mode 
Data Setup Prior to Chip Select 
Write Enable Setup Prior to 
Chip Select 
Address Setup Prior to Chip Select 
Data Hold Time After Chip Select 
Write Enable Hold Time After 
Chip Select 
Address Hold Time After Chip 
Select 
Chip Select Minimum Pulse Width 
Rise and Fall Time 
Address to Output 
CS to Output 










Guaranteed but not 
tested on standard 
product. See Figure 1. 








































8.0 


7.0 
5.0 
Cx 6.0 


NOTES: 1. Test circuit characteristics: Ry = 50 82, MCM10145; 100 82, MCM10545. C; < 5.0 pF (including jig 
and Stray Capacitance). Delay should be derated 30 ps/pF for capacitive loads up to 50 pF. 
2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory. 
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 





Measured between 20% 
and 80% points. 







tcs 18 
tr, tf 
1.5 
1.5 





Measured with a pulse 
technique. 


Capacitance 
Input Capacitance 
Output Capacitance 






2.0 
1.5 
1. 


7. 
5 | 5.0 

6.0 

8.0 


7) 
ma) n” 7) 
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MCM10146/MCM10546 


1024 X 1-BIT RANDOM 
ACCESS MEMORY 


MOTOROLA 


0 ae The MCM10146/10546 is a 1024 X 1-bit 


RAM. Bit selection is achieved by means of 
E osha a 10-bit address, AO to AQ. 
[ The active-low chip select is provided for 
Data Out Chip 


Butter Select memory expansion up to 2048 words. 


The operating mode of the RAM (CS input 
low) is controlled by the WE input. With WE 
low, the chip is in the write mode, the output, 

Sense Dout, is low and the data state present at 
Amplifie Din is stored at the selected address. With WE 
high, the chip is in the read mode and the data 
stored at the selected memory location will be 
presented non-inverted at Doyy. (See Truth 
Table.) 


Pin-for-Pin Compatible with the 10415 


Power Dissipation (520 mW typ @ 25°C) 


Decreases with Increasing Temperature 
| 1/32 Bit Address 


HutleriOecsaer | Typical Address Access of 24 ns 
a @® Typical Chip Select Access of 4.0 ns 
)’ i ("° i |? @ 50 k22 Pulldown Resistor on Chip Select 
AS A6 A7 AB AQ Input 


32x 32 
Memory Cell 
Array 


Data !n Buffer 


1/32 Word Address 
Buffer/Decoder 
Write And 


PIN ASSIGNMENT 
TRUTH TABLE 


en ee: 
a a A 
ee a 


®= Don't Care 


L SUFFIX ae F SUFFIX 
CERAMIC PACKAGE CERAMIC PACKAGE 
CASE 620 CASE 650.03 
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MCM10146/MCM10546 


ELECTRICAL CHARACTERISTICS 


a a=: 


Power Supply Drain Current | | 
Input Current High | link | om | 
Logic ‘‘0’’ Output Voltage ~1.970 


NOTE: -55°C and +125°C test values apply to MCM105XX only. 





SWITCHING CHARACTERISTICS (Note 1) 


MCM 10546 
Ta =O to Ta = -55 to 
+75°C, +125°C, 
Vee = -5.2 Vde 
+ 5% 
Characteristics Symbol | Min | 


Read Mode Measured at 50% of input 
Chip Select Access Time tacs 2.0 to 50% of output. 
Chip Select Recovery Time tRCS 2.0 ; ; See Note 2. 
TAA 


Address Access Time 8.0 


Write Mode tWSA = 8.0 ns. 

Write Pulse Width Measured at 50% of input 
(To guarantee writing) to 50% of output. 

Data Setup Time Prior to Write : : tw = 25 ns 

Data Hold Time After Write 

Address Setup Time Prior to Write 

Address Hold Time After Write 

Chip Select Setup Time Prior to 
Write : 

Chip Select Hold Time After Write 

Write Disable Time 

Write Recovery Time 


Rise and Fall Time Measured between 20% and 
CS or WE to Output : “ : 80% points. 


Address to Output 


Capacitance Measured with a pulse 
Input Capacitance : : technique. 
Output Capacitance 





NOTES: 1. Test circuit characteristics: Rt = 50 2,MCM10146; 100 2, MCM10546. C; < 5.0 pf including jig and stray capacitance. 
For Capacitance Loading < 50 pF, delay should be derated by 30 ps/pF. 
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
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MCM10147/MCM10547 


128 X 1-BIT 


@) mororows 
RANDOM ACCESS MEMORY 


The MCM1047/10547 is a fast 128-word 
X 11-bit RAM. Bit selection is achieved by 
means of a 7-bit address, AO through A6. 
glen i The active-low chip selects and fast chip 
select access time allow easy memory expansion 
up to 512 words without affecting system 
performance. 

eee The operating mode (CS inputs low) is 
Ampilitier controlled by the WE input. With WE low the 
chip is in the write mode—the output is low and 
the data present at Djp, is stored at the selected 
address. With WE high the chip is in the read 
mode—the data state at the selected memory 

location is presented non-inverted at Doyt-. 


16x 8 
Memory Cell 
Array 


Data !n Buffer 


@ Typical Address Access Time of 10 ns 
@ Typical Chip Select Access Time of 4.0 ns 
et fake @ 50k Input Pulldown Resistors 
on All Inputs 
Power Dissipation (420 mW typ @ 25°C) 
Decreases with Increasing Temperature 
Similar to F10405 


Word Address Buffer/ 
1/16 Oecoder 


Aa A5 A6 


PIN ASSIGNMENT 
TRUTH TABLE 


L SUFFIX Za F SUFFIX 
CERAMIC PACKAGE CERAMIC PACKAGE 
CASE 620 CASE 650 





MCM10147/MCM10547 


ELECTRICAL CHARACTERISTICS 


Characteristic 


Power Supply Drain Current 
Input Current High 


55°C and +125°C test values apply to MC105xx devices only. 





SWITCHING CHARACTERISTICS (Note 1) 


Ta = -55 to +125°C, 
Vee = -5.2 Vde +5% 
Characteristics Conditions 
Read Mode Measured from 50% of 
Chip Select Access Time : . input to 50% of output. 
Chip Select Recovery Time ; See Note 2. 
Address Access Time 
Write Mode tWSA = 4.0 ns 
Write Pulse Width : Measured at 50% of input 
Data Setup Time Prior to Write : to 50% of output. 


Data Hold Time After Write tw = 8.0 ns. 
Address Setup Time Prior to Write 

Address Hold Time After Write 

Chip Select Setup Time Prior to Write 

Chip Select Hold Time After Write 

Write Disable Time 

Write Recovery Time 


Capacitance Measured with a pulse 
Input Capacitance : technique. 
Output Capacitance 
NOTES: 1. Test circuit characteristics: Ry = 50 2,MCM10147; 100 2, MCM10547. 
Cy. < 5.0 pF (including jig and stray capacitance). 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
*To be determined; contact your Motorola representative for up-to-date information. 





MCM10148/MCM10548 


64 X 1-BIT 


(i) mororoLa 
RANDOM ACCESS MEMORY 


The MCM10148/10548 is a fast 64 word X 
1 bit RAM. Bit selection is achieved by means 
of a6 bit address, AO through A®d. 


| h . 
pavers ene The active low chip selects and fast chip 


Buffer Select ; 
select access time allow easy Memory expansion 


up to 256 words without affecting system 

performance. 
Sena | The operating mode (CS inputs low) is 
Amplifier ' controlled by the WE input. With WE low the 
j l | chip is in the write mode--the output is low 


! 


rt 


8x 8 
Memory Cell 
Array 


ae 


_d 


is stored at the 
With WE high the chip is 
in the read mode the data state at the selected 
memory 


and the data present at Djy 


> 
| 
1 
| 


selected acde«ciress. 


location is presented non-inverted 


Write And 
Data !n Buffer 


Word Address Bufter/ 
1/32 Decoder 


® Typical Address Access Time of 10 ns 


Bit Address Buffer/ | 
1/8 Decoder | 


hes centee naee 
Tr [9 [e 


® Typical Chip Select Access Time of 4.0 ns 
@ 50k22 Input Pulldown Resistors 


A3 A4 AS5 


on All Inputs 
Power Dissipation (420 mW typ @ 25°C) 
Decreases with Increasing Temperature 


PIN ASSIGNMENT 


Ne 


TRUTH TABLE 


MODE INPUT OUTPUT 


Vec1 VYec2t--.tt6 


J Ao Dour [7-315 


30.Ja1 Sametr 
4C._jcsi 


N 
Din [: “13 
5 eae CcS2 


6C__] A2 
) ee A3 


se Aa 


WE I— ~_J12 


Cc pa" 
i 
A5 F-- 10 


_.J9 





L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


*CS = CS1 + CS2 + CS3 = Don't Care 


F SUFFIX 
CERAMIC PACKAGE 
CASE 650 


4-35 


MCM10148/MCM 10548 


ELECTRICAL CHARACTERISTICS 


Characteristic 


Power Supply Drain Current 
Input Current High 


55°C and +125°C test values apply to MC105xx devices only 





SWITCHING CHARACTERISTICS (Note 1) 






















MCM10148 MCM 10548 


Ta = 0 to +75°C, Ta = -55 to +125°C, 
Vee = -5.2 Vde '5% Veg = -5.2 Vde 15% 


[Max [Min [Max Conditions 


‘Characteristics 












Read Mode ns Measured from 50% of 
Chip Select Access Time * input to 50% of output. 
Chip Select Recovery Time - : See Note 2. 


Address Access Time 


Write Mode 
Write Pulse Width 
Data Setup Time Prior to Write 
Data Hold Time After Write 
Address Setup Time Prior to Write 
Address Hold Time After Write 
Chip Select Setup Time Prior to Write 
Chip Select Hold Time After Write 
Write Disable Time 
Write Recovery Time 


Rise and Fall Time 


Capacitance 














Measured between 20% 





and 80% points. 


Measured with a pulse 
technique. 









Input Capacitance 
Output Capacitance 






tWSA = 9.0 ns 

Measured at 50% of input 
to 50% of output. 

tw = 8.0 ns. 





NOTES: 1. Test circuit characteristics: Ry = 50 62, MCM10148; 100 §2,MCM10548. 
CL s 5.0 pF (including jig and stray capacitance) 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 
“To be determined; contact your Motorola representative for up-to-date information. 
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MCM10152/MCM10552 


MOTOROLA 


Word Address Buffer/ 


1/32 Decoder 





256 X 1-BIT 
RANDOM ACCESS MEMORY 


The MCM10152/10552 isa 256-word X 1-bit 
RAM. Bit selection is achieved by means of 
an 8-bit address AO through A7. 
ane The active-low chip select allows memory 
Select expansion up to 2048 words. The fast chip 


select access time allows memory expansion 


without affecting system performance. 
The operating mode of the RAM (CS inputs 


Sense low) is controlled by the WE input. With WE 
Amplifier 


low the chip is in the write mode—the output 
is low and the data present at Dj, is stored 
at the selected address. With WE high the chip 
is in the read mode-—the data state at the 
selected memory location is presented non- 
inverted at Dour. 


32x 8 
Memory Cell 
Array 


Write And 
Data In Buffer 


@ Typical Address Access Time = 11 ns 

Se hig ueiedutieu, ® Typical Chip Select Access Time = 4.0 ns 
1/8 Decoder @ 50 k£2 Input Pulldown Resistors 
on All inputs 

Power Dissipation (570 mW typ @ 25°C) 
Decreases with Increasing Temperature 


Pin-for-Pin Compatible with F 10410/10414 


TRUTH TABLE 


Mone | INPUT OUTPUT 


L SUFFIX LZ F SUFFIX 
CERAMIC PACKAGE CERAMIC PACKAGE 
CASE 620 CASE 650 
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MCM10152/MCM10552 


ELECTRICAL CHARACTERISTICS 






Characteristic 





Power Supply Digin Current 





Input Current H igh 


55°C and +125°C test values apply to MC105x~x devices only. 





SWITCHING CHARACTERISTICS (Note 1) 
in 


Ta =O0to+75°C, | Ta = -55 to +125°C, 
Veg = -5.2 Vde 5%] Veg = -5.2 Vde 5% 

































Characteristics Symbol Min Max Min Unit Conditions 

Read Mode Measured from 50°, of 
Chip Select Access Time tACS 20 75 : mput ta 50% of output. 
Chip Select Recovery Time 1RCS 20 75 ‘ . See Note 2. 
Address Access Time tAA 70 15 : : 

“Write Mode . ee ip Se eee ae = a ee “ns | twga 50 ns 

Write Pulse Width tw 10 ; Measured at 50°. of inpu! 
Data Setup Time Poor to Write twsD 2.0 . to 50% of output 
Data Hold Time After Write WHO 20 | ; two o10.-ns. 
Address Setup Time Prior to Write IWSA 5.0 
Address Hold Time After Write IWHA 3.0 | 
Chip Select Setup Time Prior to Write tWSCS 2.0 | i. 
Chip Select Hold Time After Write IWHCS 2.0 ° 
Write Disable Time tws 2.5 a.) 
Write Recovery Time IWR 25 15 : 

RiseandFallTime—S—SS—S er a “15 5.0 : ns Measured between 20% and 

ae 80% Points. 

Capacitance ———i(ai‘“‘;*;*;”;!!!!!C(C*d - ens pF | Measured with a pulse 
Input Cupacitance Cia 5.0 technique. 
Output Capacitance Cout 8.0 








NOTES 7. Test circuit characteristics: Rt 50 42, MCM10152; 100 $2, MCM10552. 
CL: S.O pF (including jig and stray capacitance), 
Delay should be derated 30 ps/pF for capacitive load up to 50 pF. 
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
3. For proper use of MECL Memories ina system environment, consult MECL System Design Handbook. 
*To be determined, contact your Motorola representative for up-to-date information. 
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MCM10139/MCM10539 


32 x 8-BIT PROGRAMMABLE 
READ-ONLY MEMORY 


(AA) MOTOROLA 


L SUFFIX F SUFFIX 
CERAMIC PACKAGE CERAMIC PACKAGE 
CASE 620 CASE 650 


The MCM10139/10539 is a 256-bit field Typical Address Access Time = 15 ns 
programmable read only memory (PROM). Typical Chip Select Access Time = 10 ns 
Prior to programming, all stored bits are at 50 k2£2 Input Pulldown Resistors on all inputs 
logic O (low) tevels. The logic state of each bit Power Dissipation (520 mW typ @ 25°C) 
can then be changed by on-chip programming Decreases with | ncreasing Temperature 


circuitry. The rnemory has a single negative 
logic chip enable. When the chip is disabled 
(CS = high), all outputs are forced to a logic O 
(low). 


BLOCK DIAGRAM 


tmput 32x 8 
Decoder Array and 
Associated Orivers 


Sense Sense Sense Sense 
Arnplitier Arngpiifier Armiptlitier Amplifier 
0 


9ensge Sense Sense Sense 


Acrrspotitier Amplitier Amplifier Arnplifier 
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MCM10139/MCM 10539 


ELECTRICAL CHARACTERISTICS 


Characteristic 


Power Supply Drain Current 


Input Current High 


Logic ‘‘0’’ Output Voltage 
MCM10139 
MCM 10539 





SWITCHING CHARACTERISTICS (Note 1) 
| mcmio139 | Mcmo639 


(Veg = -5.2 Vde 5%; | (Veg = -5.2 Vde + 5 %; 
Symbol | Ta =0°C to +75°C) | Ta = -55°C to +126°C) 














Conditions 






Chip Select Access Time tacs 15 ns Max 
Chip Select Recovery Time tRcs 15 ns Max 


Address Access Time tAA 20 ns Max 


Rise and Fall Time 3.0 ns Typ Pos en | Measured between 20% and 80% points. 
Input Capacitance Cin 5.0 pF Max ; 

j M d with | h : 
Output Capacitance Cout 8.0 pF Max PEPE enn pede oe ere 


NOTES: 1. Test circuit characteristics: Ry = 50 $2, MCM10139; 100 2, MCM10539. C, <5.0 pF including jig and stray capacitance. 
For Capacitance Loading <50 pF, delay should be derated by 30 ps/pF. 
2. The maximum Address Access T ime is guaranteed to be the Worst-Case Bit in the Memory. 
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 


Measured from 50% of input to 50% 
of output. See Note 2 















*To be determined; contact your Motorola representative for up-to-date information. 


MCM10139/MCM 10539 


FIGURE 1 — MANUAL PROGRAMMING CIRCUIT 


+6.8V O0OOV +15 V 


Program O Verify 
-0.8 Vv ———- TY aS a —- <= teal 


Address 16 
“eq oF A 


“*Q” 


a 





Outputs 
@ 
O . -5.2V 
C) ) 
e ( ) 
U CE ° 
Open 8 Sete 
(All Outputs) 
VEE VEE ——— 
-5.2 V -5.2V VEE 
-5.2 V 


FIGURE 2 — AUTOMATIC PROGRAMMING CIRCUIT 


1 2 3 8 1 2 3 8 1 2 8 


— 


<1 Second 
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MCM10139/MCM10539 


RECOMMENDED PROGRAMMING PROCEDURE* 


The MCM10139 1s shipped with all bits at logical ‘‘0’’ (low). To write logical ‘’1s’’, proceed as follows. 


MANUAL (See Figure 1) 


Step 1 Connect Veg (Pin 8) to -5.2 V and Vcc (Pin 16) to 

0.0 V. Address the word to be programmed by applying 
-1.2 to -0.6 volts for & logic ‘'1'’ and -5.2 to -4.2 volts for a logic 
““O'' to the appropriate address inputs. 


Step 2 Raise Vcc (Pt) 16) 'o +6.8 volts. 


Step 3 After Vcc has stabilized at +6.8 volts (including any 

ringing which may be present on the Vcc !ine), apply 
a current pulse of 2.5 mA to the output pin corresponding to the 
bit to be programmed to a logic "1" 


Step 4 = Return Vcc to 0.0 Volts. 


CAUTION 
To prevent excessive chip temperature rise, Vcc should not 
be allowed to remain at +6.8 voits for more than 1 second. 


Step 5 Verify that the selected bit has programmed by con- 

necting a 460 $82 resistor to -5.2 volts and measuring 
the voltage at the output pin. If a logic “1” 1s not detected at the 
output, the procedure should be repeated once. During verification 
Vin should be - 1.0 to -0.6 volts. 


Step 6 If verification is positive, proceed to the next bit to 
be pragrammed. 


AUTOMATIC (See Figure 2) 


Step 1. Connect Veg (Pin 8) to -5.2 volts and Vcc (Pin 16) 
to 0.0 volts. Apply the proper address data and raise VCC 
(Pin 16) to +68 volts. 


Step 2 After a minimum delay of 100 us and a maximum delay 
of 1.0 ms, apply a 2.5 mA current pulse to the first bit to 
be programmed (0.1 < PW < 1 ms). 


Step 3 Repeat Step 2 for each bit of the selected word specified 

as a logic ‘1’. (Program only one bit at a time. The delay 
between output programming pulses should be equal to or less than 
1.0 ms.) 


Step 4 After all the desired bits of the selected word have been 
programmed, change address data and_ repeat 


Steps 2 and 3. 


NOTE: If all the maximum times listed above are maintained, the 
entire memory will program in less than 1 second. Therefore, it 
would be permissible for Vcc to remain at +6.8 volts during the 
entire programming time. 


Step 5 After stepping through all address words, return Vcc to 

0.0 volts and verify that each bit has programmed. If one 
or more bits have not programmed, repeat the entire procedure 
once. During verification Vyyy should be -1.0 to -0.6 volts. 


“NOTE: For devices that program incorrectly —return serialized units with individual truth tables Noncompliance voids warranty. 


PROGRAMMING SPECIFICATIONS 


Power Supply Voltage 
To Program 
To Verify 


Address Voltage 
Logical ‘*1" 
Logical ‘‘O” 


Vi Program 
Vins Verify 


Output Pulse Rise Time 
Programming Pulse Delay (1) 


Following Vcc change 
Between Output Pulses 


NOTE 1. Maximum ts specified to minimize the amount of time Vcc !s at +6.8 volts. 
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MCM10149/MCM1054S 


256 X 4-BIT PROGRAMMABLE 
READ-ONLY MEMORY 


(AA) MOTOROLA 


The MCM10149/10549 is a256 word X 4 bit 

field programmable read only memory (PROM). 

ae ee cae Prior to programming, all stored bits are at logic 
(i Ver YCc Ric 1 (high) levels. The logic state of each bit 


jatar bo Le can then be changed by on-chip programming 


PIN ASSIGNMENT 


; circuitry. The memory has a single negative 
[3] a2 D114) logic chip enable. When the chip is disabled 

3 (CS = high), all outputs are forced to a logic 
0 (low). 


D212) @ Typical Address Access Time of 20 ns 


cs 113) 


@ Typical Chip Select Access Time of 8.0 ns 
@ 50 k2 Input Pulldown Resistors 
on All Inputs 


D3 i 1] 


ae 
A4 j1 


A319 Power Dissipation (540 mW typ @ 25°C) 
sell Decreases with Increasing Temperature 


b 
| 
I 


32 « 32 
Array and 
Associated Orivers 


L SUFFIX 


CERAMIC PACKAGE AM FTL 
CASE 620 — Sense Sense | Sense Sense 


Amplifier Ampliter Amplifier Amplifier 
| O 


Output 
Decoder 


F SUFFIX 
CERAMIC PACKAGE 
CASE 650 
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MCM10149/MCM 10549 


ELECTRICAL CHARACTERISTICS 


Characteristic 


Power Supply Drain Current 
Input Current High 





55°C and +125°C test values apply to MC 105xx devices only. 


SWITCHING CHARACTERISTICS (Note 1) 


MCM10149 


| = mcm10549— 0549 


Ta =O0to+75°C, | Ta = -55 to +125°C, 


Veg = -5.2 Vde 5%] Veg = -5.2 Vde - 5% 


Characteristics Symbol | Min | = Max | 


Read Mode 
Chip Select Access Time tACS 
Chip Select Recovery Time te 
Address Access Time 





Measured from 50% of 
input to 50% of output. 
See Note 1. 


Capacitance 
Input Capacitance 
Output Capacitance 





Measured with a pulse 


Cin 5.0 technique. 
Cout 8.0 


NOTES: 1. Test circuit characteristics: Rt = 50 82, MCM10149; 100 2, MCM10549. 


Ci < 5.0 pF (including jig and stray capacitance) 


Delay should be derated 30 ps/pF for capacitive load up to 50 pF 
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook. 


4. Vcp = Vcc = Gnd for normal operation. 


“To be determined; contact your Motorola representative for up-to-date information. 


PROGRAMMING THE MCM10149 T 


During programming of the MCM10149, input 
pins 7, 9, and 10 are addressed with standard 
MECL 10K logic levels. However, during program- 
ming input pins 2, 3, 4, 5, and 6 are addressed 
with OV S Vip S + 0.25 V and VeE < Vit S 
-3.0 V. It should be stressed that this deviation 
from standard input levels is required only during 
the programming mode. During normal operation, 
standard MECL 10,000 input levels must be used. 

With these requirements met, and with Vcp = 
Vcc = OV and VEE = - 5.2 V + 5%, the address 
is set up. After a minimum of 100 ns delay, Vcp 
(pin 1) is ramped up to +12 V + 0.5 V (total 
voltage Vcp to VEE is now 17.2 V, +12 V —- 
[-5.2 V]). The rise time of this Vcep voltage 
pulse should be in the 1-10 us range, while its 
pulse width (ty,7) should be greater than 100 us 
but less than 1 ms. The Vcp supply current at +12 
V will be approximately 525 mA while current 
drain from Vec will be approximately 175 mA. A 
current limit should therefore be set on both of 
these supplies. The current limit on the Vcp 
supply should beset at 700 mA while the Vcc sup- 
ply should be limited to 250 mA. !t should be 
noted that the Veg supply must be capable of 
sinking the combined current of the Vcc and 
Vep supplies while maintaining a voltage of 
—-5.2V + 5%. 


Coincident with, or at some delay after the 
Vcp pulse has reached its 100% level, the desired 
bit to be fused can be selected. This is done by 
taking the corresonding output pin to a voltage 
of +2.85 V +5%. It is to be noted that only one bit 
is to be fused at a time. The other three unselected 
outputs should remain terminated through their 
50 ohm load resistor (100 ohm for MCM10549) 
to -2.0 V. Current into the selected output is 
5 mA maximum. 

After the bit select pulse has been applied to 
the appropriate output, the fusing current is 
sourced out of the chip select pin 13. The 0% to 
100% rise time of this current pulse should be 
250 ns max. Its pulse width should be greater than 
100 us. Pulse magnitude is 50 mA +5.0 mA. The 
voltage clamp on this current source is to 
be -6.0 V. 

After the fusing current source has ;eturned 
O mA, the bit select pulse is returned to it initial 
level, i.e., the output is returned through its load 
to -2.0 V. Thereafter, Vcp is returned to O V. 
Strobing of the outputs to determine success in 
programming should occur no-_ sooner’ than 
100 ns after Vcp has returned to O V. The re- 
maining bits are programmed in a similar fashion. 


7 NOTE: For devices that program incorrectly, return serialized units with individual truth tables. 


Non compliance voids warranty. 


MCM10149/MCM10549 


PROGRAMMING SPECIFICATIONS 

The following timing diagrams and_ fusing 
information represent programming specifications 
for the MCM10149. 


Vec - Pin 16 -OV 
Veg * Pin 8 -5.2V +5% 


Veep - Pin 1 


Selected Output Open 
Pin (11,12, 14 0Fr 15) 


Chip Select Pin 13 QmA 


163 
tw3 
wae 


The timing diagram is shown for programming 
one bit. Note that only one bit is blown at a time. 
All addressing must be done 100 ns prior to the 
beginning of the Vcp pulse, ie, Vep = O V. 
Likewise, strobing of the outputs to determine 
success in programming should occur no sooner 
than 100 ns after Vcp returns to0 V. 

Note that the fusing current is defined as 
a positive current out of the chip select, pin 13. 
A programming duty cycle of < 15% is to be 
observed. 
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Definitions and values of timing symbols are 
as follows. 


Symbol 


tr 


tw 


Definition 
Rise Time, 
Programming Voltage 
Pulse Width, 
Programming Voltage 
Delay Time, 
Programming Voltage 
Pulse to Bit 
Select Pulse 


Pulse Width, Bit Select 


Delay Time, Bit Select 
Pulse to Programming 
Voltage Pulse 


Delay Time, Bit Select 
Pulse to Programming 
Current Pulse 


Rise Time, Frogramming 
Current Pulse 

Pulse Width, 
Programming 
Current Pulse 


Delay Time, 
Programming Current 
Pulse to Bit 
Select Pulse 


Value 
2 1 wus 


2 100 us < 1 ms 


20 


2 1WuUs 


250 ns max 


= 100 us 


2 wus 





MCM10149/MCM 10549 


MANUAL PROGRAMMING CIRCUIT 


+5 V +S V 


12k 0.05 uF 3$8.2k 
0.005 pF 


_ ? 


Y 1 






Verif 
¥ 1/46 MC7406 $689 LS 
NC Enable 
Cc ° > Current 
ae Pulse 


° (Momentary) 
ail Se S aee 


> 100 us 




























NO 
= Program 1/6 MC7406 680 
+5 V 
IN9QO14 
0 --5.2 V 
Current Source (-6 V Clamp) 
1/4 MC7438 1/4 MC7438 
2N3905 560 510 
7 | eNo20A 510 
680 & 1N914 
sa = a 2.7 k 100 : or Equiv. 
: -5.2V 
1o.N -12V il 
Current O+5 V 
1/4 aoa 
MC7438 43 1.0 1/4 MC 7438 240 
180 02, 1/2 W 
2N3905 


JE370 















5182, 1/2W 1N914 
+5 VO 
1N914 510 
“0” 1 a5 
‘ 1’ ~ Cc 
1.0k 
Cc 4 -5.2 V 
1.0k 
Cc {-5.2V 6 
e ) 
1.0k 
Cc 4 -5.2V 410 
1.0k 
és -5.2V MCM10149/ 
: e : 10549 va Rotary SW 
1.0 k . 
C PREM SB 680 
O OO 
1.0k ® -5.2 V 
Cc 4 -5.2V 2 15 
e O eo e 
1.0k 680 
Cc A -5.2 V a -5.2 V 
1.0 k 
-5.2 V 
O O 8 016 
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(AA) MOTOROLA 


| Advance Information | 


ADD-ON MEMORY CARD FOR THE LSI-11 FAMILY 


The MMS1102 is a dual height (5.187” x 8.94”) add-on memory card for the LSI-11 family of computers. 
It is compatible with the LSI-11/2 and LSI-11 processors as well as the PDP 11VO3 computer systems. It 
incorporates byte parity storage as well as generation and detection logic. 
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Specification Highlights 


INTERFACE LS!I-11, ‘‘Q’’ Bus-Plus. 
CAPACITY 8K words = 16 bits, 16K words x 16 bits, 32K words 16 bits. 


PARITY Optional on-board storage, generation and detection logic for both upper and lower byte. 
Parity option does not degrade access times. 


SPEED The MMS1102-3X has a read access time under 300 ns. Read access time is defined here 
as the time from receipt of SYNC H to the transmission of RPLY H, assuming that the 
SYNC H to DIN H time is no greater than 160 ns. 


ADDRESSING Switch-selectable, to start on any 4K word boundary between 0 and 128K. 


I/O PAGE USE Three switches allow any one of the lowest three kilowords of the |/O page to be used 
as Read/Write memory. 


BATTERY BACKUP Jumper selectable; allows the MMS1102 to be operated from a separate uninterrupted 
power source (+5 BBU and +12 BBU). 


REFRESH Implemented internal to the MMS1102 and totally transparent to the system. 
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MMS1102 


MMS 1102-XX ORDERING INFORMATION 


; Part Number 
Storage Capacity (With Parity and Controller) 


(No Parity) 
te Kiooves Sd SCMMstt0z-stpc | st 
[se Kicbytes Sd SSSSstv0z src] SST 
[ea Kitobyies ———SSS*dSSSSSCS 02 3arc dT SSSSCSTIORO Ci 


MMS1102-3X — AC OPERATING CHARACTERISTICS 


[Aecons Time” iTS HOSCdSC~“‘aOOCdYSC Cd 
[—eyete Timer? Ci SSC*dECCiBOSSC*dSCSC OO 
[Retresh tateney= [6 da 


*As measured from receipt of RSYNC H to transmission of TRPLY H. 
**This is the reciprocal of the maximum continuous transfer rate, assuming no refresh interference. 
***Occurs approximately once every 16 microseconds. 




























MMS1102 POWER REQUIREMENTS 


Current Requirements (mA) 
; Worst Worst 


+5 VDC (Total) eae: 


+12 VDC 100 AD2, BD2 
+5 VDC (BBU) 400 450 Avi** 
+12 VDC (BBU) 100 AS1*** 


AA2, BA2 





*Parity version only. 
**In systems without battery backup this voltage is obtained from the regular +5 V rail via an on-board jumper. 
“**The +12 V supply requirement can be met via an on-board jumper from the regular +12 V rail. 


MMS1102 BACKPLANE CONNECTOR PIN ASSIGNMENT 


+5 V 
BAD16 L** GND 
BAD17L +12 V 


BREF L 
+12 V BBU 
GND 


+5 V BBU 


*Must be hardwired on backplane or damage to MOS devices may result. 


**Or PRTYER or PRTYCK. 
***Hardwired on MMS1102. 


BDOUT L 
BRPLY L 
BOIN L 

BSYNC L 
BWTBT L 


BIAKIL | ,,, 
BIAKO L 


BBS7L 
BOMGI L 
BDMGO L 
BDAL OL 
BDAL 1L 


BDAL 2L 
BDAL 3L 


BDAL 4L 
BDAL SL 
BDAL 6L 
BOAL 7L 
BDAL 8L 
BDAL 9L 


BOAL 10 L 
BDAL 17L 
BDAL 12L 
BDAL 13L 
BDAL 14L 
BDAL 15 L 








Product Preview 


ADD-IN MEMORY CARD FOR THE LSI-11 FAMILY 


The MMS1122 1s a dual height (5.19 x 8.94"’) add-on memory card for the LSI 11 family of computers. It is compatible with 
LSI-11, LSI-11/2, and LSI-11/23 processors as well as PDP-11V03° computer systems. It utlhzes MCM4132L 32K RAM 
moduies. 


FEATURES 
@ Capacity of 32K Words, Each 16-Bits Long 
@ Effective Capacity is Switch Selectable at any 1K Word Increment 


@ Addressing is Switch Selectable to Start on Any 1K Word Boundarv 
From 0 to 127K 


@ Read Access Time of 300 ns (max.) 
@ Cycle Time 500 ns (max ) 


@® Refresh Implemented Internal to the Card (Transparent to the Address 
System). On-Board Jumpers Permit Synchronization of Refresh if Multiplexer 
Desired. 

@ Jumper Selectable Battery Backup Provisions Allow Use of Separate 
Power Source 


@® LSI-11 (Q-Bus and Q-Bus Plus) Interface Compatible MA1-MA14 


Memory Array 


RAS, CAS, 
WRT 


ORDERING INFORMATION 
User Option 
Switches/ Memory Control 
MMS 1122N3032 Jumpers 


BREFL (Optional) 





DATO-DAT15 


+12V+5V-5V 


Basic Part No Parity Speed Size 

Number (300 ns Access) (32K Word) BREFL BDOUTL 

-5 Volt ae shutsiesed 
ultiplexe 

Senelal or 208 l: “Icontuel BSYNCL Address/ Data 

Battery Backup Status BWIBL Buffers 


Circuitry Butters Bpeoke 


SIMILAR PRODUCTS 


Other Add-In memory cards for the LSI-11 family include the 
MMS1102 and MMS11372. 





ENVIRONMENTAL RATINGS 
Operating Temperature 


Storage Temperature 
Relative Humidity (Without Condensation) 





“PDP is a trademark of Digital Equipment Corporation. 
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MMS1122 


PHYSICAL DIMENSIONS _ 





Millimeters 











Dimension __ 












Height __ 
PC Board Thickness 
Clearance Required (Component Side)” 
Clearance Required (Solder Side)* 


0.062 
0.060 






Inches 
8.94 






*Measured from surface of PC Board. 


POWER REQUIREMENTS (+5 Volts) 










Active 
Standby 
Battery Backup 





POWER REQUIREMENTS (+ 12 Volts) 


Active 


Standby 
Battery Backup 


**AA2, BA2, BV1, AV1 (Jumper option allows all +5 V current to be supplied by AA2, BA2, and BV 1 if battery backup operation ts not re- 
quired). 


***AD2, BD2, AS1 (Jumper option allows all + 12 V current to be supplied by AD2 and BD2 if battery backup operation is not required). 


AC OPERATING CHARACTERISTICS 


Characteristic Typical 
Cycle Time ~ Read or Wnte | 600 | 525 fns_| 
ns 


Access Time -- Read 250 300 
Write 125 175 





BACKPLANE CONNECTOR PIN ASSIGNMENT | 


Symbol __ 





+5 V 
BDAL (16) 
GND 
BDAL (17) 
+12 V 


BOOUT L 
BRPLY L 
BDIN L 
GND 
BSYNC L 
(Note 1) 


(Note 1) 
BWTBT L 
GND 
BIAKIL 
BIAKO L 
BBS7L 
BREF L 
BDMGI L 
BDMGO L 


+12 V BBUZ 


GNO 


BDAL (0) 


+5 V BBU2 


BDAL (1) 
BDCOK H 
+5V 
BDAL (18) 
GND 
BDAL (19) 
+12 V 
BDAL (20) 
BDAL (2) 


BDAL (21) 
BDAL (3) 
BDAL (4) 
GND 
BDAL (5) 
(Note 3) 
(Note 3) 
BDAL (6) 
BDAL (7) 
GND 
BDAL (8) 


BDAL (9) 
BDAL (10) 
BDAL (11) 
BDAL (12) 
GND 
BDAL (3! 
BDAL (14) 
+5V 
BDAL (15) 


BDAL (15) 





Notes: (1) AK1 and AL1 normally connected together at backplane. User jumper option allows negative 5 V supply to be connected through 
AL1 if desired. 
(2) +12 V BBU and +5 V BBU may be driven by normal +5 V and + 12 V if desired. 
(3) User jumper options allow BK1 and BL1 to be used for synchronous refresh. 


(AA) MOTOROLA MMS1132 


Product Preview 








ADD-IN MEMORY CARD FOR THE LSI-11 FAMILY 


The MMS1132 is a dual height (5.19"' x 8.94’’) add-on memory card for the LSI-11 family of computers. It is compatible with 
LSI-11, LSI-11/2, and LSI-11/23 processors as well as PDP-11V03* computer systems. It utilizes MCM6633L 32K RAM or 
MCM6665L 64K RAM chips. 


FEATURES 

@ Capacity of up to128K Words, Each 16-Bits Long 

Without Parity, 18-Bits with Parity 
@ Effective Capacity is Switch Selectable at any 1K Word Increment 
@ Addressing is Switch Selectable to Start on Any 1K Word Boundary Retresh and]! Ag-A7 

From 0 to 127K Address Memory Array 
@ Optional Parity and On-Board Parity Controller Multiplexer 
@ Read Access Time of 300 ns (max.) 
@ Cycle Time 500 ns (max.) 


@ Refresh Implemented Internal to the Card (Transparent to the 
System). On-Board Jumpers Permit Synchronization of Refresh if 
Desired. 


MA1-MA16 


@ Single +5 V Power Supply 
@ Jumper Selectable Battery Backup Provisions Allow Use of Separate = 
Power Source User Option 2 
Switches/ Memory Control fa) 
@® LSI-11 (Q-Bus and Q-Bus Plus) Interface Compatible Jumpers S 
BREFL (Optional) a 


ORDERING INFORMATION 


MMS1132 X 3 Z21Z0 


BREFL BOOUTL 
BRPLYL Multiplexed 
BDINL Address/ Data 
Control/ BSYNCL Buffers 
Status BWTBL 


Basic Par [2 [21 | 20 | Capacity Butlers BBSTL 
Speed 


Number 3 | 2 | 32K Words BOCOKH 
4 
8 
(300 ns Access) 


64K Words 
Note: K = 1024, Word= 16 Bits W/O, 18 Bits With Parity 









SIMILAR PRODUCTS 


Other Add-In memory cards for the LSI-11 family include the 
MMS1102 and MMS1122. 


ENVIRONMENTAL RATINGS 


Operating Temperature 


Storage Temperature 
Relative Humidity (Without Condensation) 





“PDP is a trademark of Digital Equipment Corporation. 


MMS1132 


PHYSICAL DIMENSIONS 


Dimension 


PC Board Thickness _ 


Clearance Required (Component Side)’ 
Clearance Required (Solder Side)° 





*Measured from surface of PC Board 


POWER REQUIREMENTS (+5 V Only Required) 
Total Required Current 


32K Word Capacity 64 or 128K Word Capacity | Units 
Typical Worst-Case Typical Worst-Case 
Active AA2, BA2, BVI, AVI"* 1.375 


Standby ie cee wonte eh, A2, 0,965 | 1.05 
Battery Backup 0.640 0.70 


** Jumper option allows all current to be supplied by AA2, BA2, and BV1 if battery backup operation ts not required. 





AC OPERATING CHARACTERISTICS 






Characteristic Typical 
Cycle Time — Read 470 500 
Access Time — Read 250 300 









__ Symbol 


+5 V 
BDAL (16) 
GND 
BDAL (17) 
+12 V 


BDOUT L 
BRPLY L 
BDIN L 
GND 
BSYNCL 
(Note 1) 


(Note 1) 
BWTBT L 
GNO 
BIAKIL 
BIAKO L 
BBS7L 
BREF L 
BDOMGI L 
BOMGO L 


+12 V BBUZ 


GND 


BDAL (0) 
+5 V BBU2 
BDAL (1) 
BOCOK H 
+5V 
BDAL (18) 
GND 
BDAL (19) 
+12 V 
BDAL (20) 
BDAL (2) 


Notes: (1) +5 V BBU may be driven by normal +5 V if desired. 


(2) User yumper options allow BK1 and BL1 to be used for synchronous refresh. 


BDAL (21) 
BDAL (3) 
BDAL (4) 
GND 
BDAL (5) 
(Note 3) 
(Note 3) 
BDAL (6) 
BDAL (7) 
GND 
BDAL (8) 


BDAL (9) 
BDAL (10) 
BDAL (11) 
BDAL (12) 
GND 
BDAL (3) 
BDAL (14) 
+5V 
BDAL (15) 


BDAL (15) 





(MA) MOTOROLA 


| Advance Information 


PDP-11* UNIBUS* COMPATIBLE RANDOM ACCESS MEMORIES, UP TO 128 KILOBYTES OF 
STORAGE CAPACITY PLUS OPTIONAL PARITY CONTROLLER ON A SINGLE CARD 


The MMS1117 family of memory systems offers owners of PCP-11* computers an opportunity to easily add 
storage capacity and parity features to theirsystem. Each member of the family is contained on a single plug- 
in circuit card that interfaces mechanically and electrically with the following models of UNIBUS* PDP-11° 
processors: 11/04, 11/05, 11/10, 11/34, 11/35, 11/40, 11/45, 11/50, 11/55, and 11/60. It plugs into a single hex 
SPC slot in any of the following backplanes: DD11-B, DD11-C, DD11-D and DD11-P. 

The MMS1117 can provide up to 128K 8-bit bytes of main memory on a single module. Quick address 
select changes are possible via onboard switches. In addition, 1 or 2 kilowords of !/O page can selectively be 
made available for random access storage. Optional parity as well as full parity generation, detection, and 
exception control circuits can be provided on the same card with the memory. No additional bus loading is 
imposed on the system by the addition of the fully compatible parity controller option. 
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MMS1117 FEATURES 


@® High Density @ Fully UNIBUS Compatible 


® High Reliability 
@ One UNIBUS Load 


@® Low Cost 
@ Fast Access and Cycle Times 


@ Low Power 


"Trademark of Digital Equipment Corporation 
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MMS1117 


MMS1117 OPTION DESIGNATOR SUFFIX 


Typical Read Total Storage Capacity (in Kilobytes) 


















290 ns Parity + Controller -34-PC -36-PC -38-PC 
Parity Data Only 34-P -36-P 38-P 

No Parity 34 -36 38 
360 ns Parity + Controller 44-PC 46-PC 48-PC 
Parity Data Only 44-P -46-P 48-P 

No Parity 44 -46 48 


Parity + Controller 
Parity Data Only 
No Parity 


9 315 
390 





MMS1117 POWER REQUIREMENTS 


Current Requirements 
Voltage Tolerance Standby—Typ/WC | Active—Typ/WC 
20 












Nominal Voltage 
2.0/2.5 2.0/2.5 DA2, EA2, FA2 


5 Vee 5.25 “BAZ, 
+15 Vde me ae a 0.15/0.20 0.35/0.70 AV1, AR1, CE1, CU1 
9.018/0.096 








MMS1117 BACK PLANE CONNECTOR PIN ASSIGNMENT 


Oo 


o) 
3 
nya 


Oo 
jo) 


pee 
an 
ee! 
cers 
ry 
ae 
2 ae 
| boo | 
| dos | nit | 
| oo7 | 
| boa | 
ai 
Gnd 
one 
ne =) 





*Options for use with External Parity Controller. 
**Grant Continuity Jumpers 
***Vpp !s any voltage between +15 Vdc and + 20 Vde on any one of the four listed pins 
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(AA) MOTOROLA 


Advance Information 


PDP-11* MODIFIED UNIBUS*/EXTENDED UNIBUS COMPATIBLE MEMORY SYSTEM 


. 
2g? 8 oe Tk Sah oe 2 ” uae S agi = oe peo 


® 
Af as 


Uses 16K or 64K Dynamic RAM Chips 

Available in 64K, 96K, 128K, 256K, and 512K Word Capacities 
Read Access Time Typically 300 ns (Measured Inside Buffers) 
Cycle Times as Low as 390 ns Typical 

Two Speed Options Available 

Worst-Case AC Limits Specified at Card Edge 

On-Board Parity and Parity Controller Standard 

Also Available Without Parity 

Starting Address Configurable at Any 4K Boundary 

Optional Selection of |/O Page Size; 2K, 4K, or 8K Words 
Automatic Internal Refresh 

Provisions for External Refresh Control 

Battery Backup Capability Standard 


Single 5-Volt Power Supply Required for 256K and 512K Word 
Versions 
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ORDERING INFORMATION 


Basic Product 
Designation 


|X] Option Read Access 


Lo | 6 | 4 [64K Words _| 
}o | 9 | 6 [96k Words _ 
pt | 2 | 8 [128K Words _ 
| 2 | 5 | 6 [256K Words | 
| 5 | 1 | 2 {512K Words 


°* Available on special order NOTE: K = 1024, Word= 16 Bits W/O, 18 Bits With Parity 


Parity + Controller 300 ns (Typ) 


Ea 
JN] No Parity’* J | 4 | 350 ns (Typ) | 





*PDP-11 and UNIBUS are trademarks of Digital Equipment Corporation 
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MMS1119 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (Relative to Ground) 





Input Voltage (Any input relative to Ground) 


NOTES: 1. Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation shall be restricted to Recom- 
mended Operating Conditions. 


2. Permanent damage may also occur if Vpp is applied for more than one second while V BB is outside its Recommended Operating 
Range. 


ENVIRONMENTAL RATINGS 
Operating Temperature 


Storage Temperature 
Relative Humidity (Without Condensation) 





RECOMMENDED DC OPERATION CONDITIONS 


Supply Voltage — Nominal + 15 V or nominal + 12 V, pin AR1 


— Nominal +5 V, pins AA2, BA2, CA2 
— Nominal +5 V BBU, pin BD1 
~— Nominal — 15 V or nominal — 12 V, pin AS1 





NOTES: 1. +15 V or +12 V is jumper selectable on all modules populated with 16K RAMs. 
2. Pins AA2, BA2, and CA2 are connected together on the MMS1119. 


3. These voltages must be present on cards populated with 16K RAMs if Battery Backup is required. Only Vcc/BBU need be 
present for cards populated with 32K or 64K RAMs. 


4. Vpp and Vgg not required for cards populated with 32K or 64K RAMs. 


DC OPERATING CHARACTERISTICS (0°C<T~< 70°C) 


ve] eBU | 


BU 


Al 

Al 

Logic ‘’1’' Leakage Current — Any Output, 
V Bus=4.0 Vdc 


Input Threshold Voltage — Any Input — 
Low Logic State 





NOTES: 1. Active Mode= Memory accesses at maximum continuous rates; Standby Mode= Internal Refresh Cycles only; Battery Backup 
(BBU) = Standby Mode with +5 V applied only through Pin BD1. 


2. + 15/+12V and — 15/- 12 V supplies not required for products populated with 64K RAMs. 
3. Negative sign = Current out of pin. Min/Max Limits refer to absolute values of current. 


MMS1119 


AC OPERATING CONDITIONS 


Ss, as f 
[Address Setup Time — A <O21> Vaid oMSYNDSSS~dSCiS 
[Processor Handshake Time — SSYNI to MSYN¢ SSS te 


NOTES: 1. All timing is referenced at card edge. Operation is assumed to be in a properly terminated backplane, with memory not busy and no 
refresh arbitration. 
2. Assumes handshaking occurs immediately. 








AC OPERATING CHARACTERISTICS (0°Cs Ta < 70°C) 


Cycle Time — Read (DATI) Cycle 
Read Access Time — MSYN# to SSYN$ 


Data Hold Time — Read (DATI) 
Cycle MSYN¢ to Data Invalid 


Data Setup Time — Read (DATI) 
Cycle 0<0:15> Valid to SSYN$ . 
Memory Handshake Time — Read (DAT}) 
or Write (DATO) Cycle — 
MSYNft to SSYN& 





Cycle Time — Write (DATO) Cycle 


NOTES: 1. All timing is referenced at card edge. Operation is assumed to be in a properly terminated backplane, with memory not busy and no 
refresh arbitration. 
2. Assumes handshaking occurs immediately. 


WRITE CYCLE TIMING 


Bus A <0:21> L 
Bus D <0:16> L 
Bus MSYN L 


Bus SSYNL 





READ CYCLE TIMING 


tAS tRACC }$—>4tAH 
Bus A <0:21> LZ 7K > Ga COLL 41 





BusC <O1>L/Z/¢MK | KAA ALLL LL LL LL XXL 


tPH 
< 
Bus D <0:15> L CC” 


tRCYC 


Bus MSYN L 
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MMS1119 


TIMING 


The MMS1119 is fully compatible with the PDP-11 
Modified and Extended UNIBUS protocol and timing. Limits 
are specified in the AC Conditions/ Characteristics Tables in 
conjunction with the DATI/DATO waveforms. 


REFRESH 


The storage cells in the MMS1119 are implemented with 
dynamic MOS RAM'‘s. The charge stored in the cells must be 
refreshed every 2 milliseconds, requiring a single refresh cy- 
cle to be initiated approximately once every 16 M Seconds. 
The latency induced to bus cycles concurrent with refresh 
cycles is no greater than the specified minimum cycle time 
for the MMS1119 version chosen. 

The MMS1119 contains circuitry to automatically refresh 
the memory cells. An option is also provided to allow the 
User to control the refresh externally. In this case, the 
Refresh Latency will be no greater than the refresh cycle time 
defined by the external circuitry. Note that any external 
refresh circuitry must conform to the requirements previous- 
ly mentioned, i.e., each cell refreshed at a 2 millisecond rate 
and a refresh cycle time not less than the minimum Read Cy- 
cle time. 


AVAILABLE OPTIONS 


The MMS1119 features a variety of options, allowing its 
configuration into a wide range of applications. Several of 
these options are installed at the factory, with most of these 
specified by the part number as shown in the ‘Ordering In- 
formation’’ on Page 1. Others are chosen by the User prior to 
installation of the product. 


MEMORY CAPACITY 

The MMS$1119 utilizes either 16K or 64K RAM com- 
ponents to allow optional storage capacities of 64K, 96K, 
128K, 256K, or 512K Words. As noted on Page 1 (Ordering 
Information), the last three digits of the full part number 
identifies the total memory capacity in K Words. 


BUS INTERFACE 


The MMS1119 is provided with a switch to select the type 
of Bus to be used. With this switch closed, the interface is to 
an Extended UNIBUS backplane (22 bit address). The 
memory operates with a Modified UNIBUS system (18 bit 
address) with this switch open. 


STARTING ADDRESS 


The MMS1119 utilizes a set of switches to allow the start- 
ing address to be selected at any 4K boundary. This feature 
is available regardiess of the Bus Interface or Memory 
Capacity option chosen. In cases where the sum of the start- 
ing address and the memory capacity exceeds the host 
machine addressing capability, the capability is automatically 
reduced. (No wraparound to starting address locations oc- 
curs.) 


1/O PAGE SIZE 

When the MMS1119 is located in high memory, the User 
may select part of the |/O page as Read/Write memory. This 
is implemented via three switches, resulting in optional |/O 
page sizes of 2K, 4K, or 8K words. 


PARITY OPTIONS 


The MMS1119PXXXX contains parity control circuitry 
which is fully compatible with the DEC parity module. This 
circuitry does not degrade access or cycle times, and the 
Parity Control Status Register (CSR) address can be switch 
selected to any standard pre-assigned bus address. (772100g 
thru 772136g for Modified UNIBUS, 1772100g thru 17721368 
for Extended UNIBUS. In any case, the CSR occupies a 
single two-byte address space). The on-board parity circuitry 
does not impose any additional bus loading on the system. 

The MMS1119PXXXxX can also be used in systems which 
utilize the DEC Parity Module. The User selects this mode of 
operation by opening a switch (provided on the MMS$1119P) 
prior to installation of the memory. The parity generation and 
detection circuitry of the MMS1119P is fully compatible with 
the DEC Parity Module. 

The MMS1119NXXXX version is available for those 
systems not requiring parity. This product is supplied as a 
16-bit word memory with the Internal/ External Parity Control 
switch open (External). 


1/0 SIGNAL DESCRIPTION 





A<0:21> 












| C<01> | input 
MSYN 


Output 


PAR DET 
INT SSYN 


NOTE: All signals are low assertion level. 


[Signi [te SSSCSC~*~*~«i a eiption*d 
[Input __ | Address fines to select memory locations AO selects byte in DATOS! 

| D<0:15> | Bidir. _ [Data lines used to communicate with Master 

Control lines to specify type of cycle 

| INIT | sinput_ [System Reset 


Power monitoring 


Signal to Master that parity error has occurred 


Type 
| p<o1> | Bidir. [Data Parity Bits 
| Input Indicates external parity module is in use 
| = Output Slave Sync used with external parity module only 
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(AA) MOTOROLA 


Advance Information 


*PDP-11 MODIFIED UNIBUS* COMPATIBLE MEMORY SYSTEM 






ford ‘ y a 






















1° ae if oe via mee 
ee 
@ Uses 16K, 32K, or 64K Dynamic RAM Chips oor pe: 
@ Available in 32K, 48K, 64K, 96K, and 128K Word he aglegans OT SS a 
Capacities ¢ “se 7 iret: gr 
@ Read Access Time Typically 300 ns (Measured Inside ee! 
Buffers) 
@ Cycle Times as Low as 460 ns Typical 
@ Two Speed Options Available = = j= = “¥ERRIIR 
@ Worst-Case AC Limits Specified at Card Edge 
@ On-Board Parity and Parity Controller Standard 
@ Also Available Without Parity 
® Starting Address Configurable at any 4K Boundary 
@ Automatic Internal Refresh 
@ Provisions for External Refresh Control 
@ Battery Backup Capability Standard = j —-  9@RRueaetS 
@ Single 5-Volt Power Supply Required for 64K, 96K, 128K, ety siedesiaese 7 eee . 
Word Versions Bo ooo inaege 
wi 
$ 
ORDERING INFORMATION 
MMS 1128 X Y 29 2; Zo 
Option Capacity 
Basic Product Hof 3 | 2 | ak Words 
‘ Pop 6 [4 | 64K Words 
po] 9] 6 | %K Words 
| 8 | 128K Words _| 
** Available on special order NOTE: K = 1024, Word = 16 Bits W/O, 18 Bits With Parity 
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MMS$1128 


1/0 SIGNAL DESCRIPTION 

= 
A <0:17> Address lines to select memory locations. AO selects byte in DATOB. 

Data lines used to communicate with Master. 

Control lines to specify type of cycle. 

Timing control from Master. Used to start cycle. 

Timing contro! used to notify Master that cycle is complete. 

System Reset 

Power monitoring, 

| PB] Output Signal to Master that parity error has occurred. 
P <0:1> Data Parity Bits. 

Slave Sync used with external parity module only. 


NOTE: All signals are low assertion level. 











































ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (Relative to Ground) 





Input Voltage (Any input relative to GND) 


NOTES: 1. Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation shall be restricted to 
Recommended Operating Conditions. 


2. Permanent damage may also occur if Vpp !s applied for more than one second while Vgg is outside its Recommended Operating 
Range. 


ENVIRONMENTAL RATINGS 
Symbol Units 
Operating Temperature TA 
Storage Temperature 
Relative Humidity (Without Condensation) 





RECOMMENDED DC OPERATION CONDITIONS 


Supply Voltage 
— Nominal + 15 V or nominal + 12 V, pin AR1 


— Nominal +5 V, pins AA2, BA2, CA2 


— Nominal +5 V BBU, pin BD1 
— Nominal - 15 V or nominal - 12 V, pin AS1 
NOTES: 1. +15 V or +12 V is jumper selectable on all modules populated with 16K RAMs. 
2. Pins AA2, BA2, and CA2 are connected together on the MMS1128. 


3. These voltages must be present on cards populated with 16K RAMs if Battery Back Up is required. Only Vcc/BBU need be 
present for cards populated with 32K or 64K RAMs. 


4. Vpop and Vgp not required for cards populated with 32K or 64K RAMs. 
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MMS1128 


WRITE CYCLE TIMING (DATO) 


tas 'WACC 


pwncovree 71L/) ee  ( 


es ee 


eae a ED (77/1/11 
—e es) oe 


aa mie 
Bus MSYN L ¥ 
Bus SSYNL muna: 


'WCYC 


READ CYCLE TIMING (DATI) 


TAS tRACC 


sua <oi>i77 Yd 
Busd<0:1>L’//K si 


LLLLLLLL } 
LLLLLLLL 


ae 
ae 
f (PH 








Bus MSYN L 


‘Bus SSYNL 


Bus D <0:15> L 


tACYC 
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MMS1128 


DC OPERATING CHARACTERISTICS (0° < Ta < 55°C) 


Capacity 


Characteristic (K Words) 


Supply Current 
— Nominal + 15 V of +12 V Supply BBU 


Nominal +5 V Supply 

Nominal +5 V BBU 

Nominal +5 V Supply 64, 96, 128 
, 96, 128 


Nominal +8 V BBU (ea, 96, 128 | 8BU 
Nominal — 15 V or — 12 V Supply BBU | 32,48 [Al 


Logic “1 Input Current — Any Input, Vi=4.0Vde [| 


Logic ‘0’ Input Current — Any Input, Vip =0.4 Vde Bete el 


Logic ‘1’° Output Current — Any Output, 
V Bus=4.0 Vdc 


Logic ‘’0’ Output Voltage — Any Output, 
lo, = 90 mAdc 


Input Threshold Voltage — Any Input — 
High Logic State 


Input Threshold Voltage — Any Input — 
Low Logic State 


NOTES: 1. Active Mode = Memory accesses at maximum continuous rates; Standby Mode = Internal Refresh Cycles only; Battery Back Up 
(8BU) = Standby Mode with +5 V applied only through Pin BD1. 


2. +15 V/ +12 V and - 15 V/-12 V supplies not required for products populated with 64K RAMs. 
3. Negative Sign = Current out of pin. Min/Max Limits refer to absolute values of current. 





AC OPERATING CONDITIONS 


Parameter 
Address Hold Time — MSYN to A<0:17> Invalid 
Address Setup Time — A <0:17> Valid to MSYN 


Processor Handshake Time — SSYN to MSYN tPH 
Data Hold Time (Write Cycle/DATO) — MSYN to D <0:15> Invalid 


Data Setup Time (Write Cycle/DATO) — <0:15> Valid to MSYN 


NOTES: 1. All timing is referenced at card edge. Operation 1s assumed to be in a properly terminated backplane, with memory not busy and 
no refresh arbitration. 





2. Assumes handshaking occurs immediately. 


AC OPERATING CHARACTERISTICS (0°C < Ta < 70°C) 


| Min | 
Cycle Time — Read (DATI) Cycle tacyc |_| 
Read Access Time — MSYN to SSYN tracc |_| 
Data Hold Time — Read (DAT!) Cycle MSYN to Data Invalid 


Data Setup Time — Read (DAT) 


Cycle D <0:15> Valid to SSYN 
Memory Handshake Time — Read (DAT!) or 
Write (DATO) Cycle — MSYN to SSYN 'MH 


Write Access Time — MSYN to SSYN 





Cycle Time — Write (DATO) Cycle tWCYC 


NOTES: 1. All timing is referenced at card edge. Operation is assumed to be in a properly terminated backplane, with memory not busy and 
no refresh arbitration. 


2. Timing is referenced inside Bus Drivers. 
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MMS1128 


TIMING 

The MMS1128 is fully compatible with the POP-11 
Modified UNIBUS protocol and timing. Limits are specified 
in the A.C. Conditions/ Characteristics Tables in conjunction 
with the DATI/DATO waveforms. 


REFRESH 

The storage cells in the MMS1128 are implemented with 
dynamic MOS RAM's. The charge stored in the cells must be 
refreshed every 2 milliseconds, requiring a single refresh cy- 
cle to be initiated approximately once every 16 milliseconds. 
The latency induced to bus cycles concurred with refresh 
cycles is no greater than the specified minimum cycle time 
for the MMS1128 version chosen. 

The MMS1128 contains circuitry to automatically refresh 
the memory cells. An option is also provided to allow the 
User to control the refresh externally. In this case, the 
Refresh Latency will be no greater than the refresh cycle time 
defined by the external circuitry. Note that any external 
refresh circuitry must conform to the requirements previous- 
ly mentioned, i.e., each cell refreshed at a 2 millisecond rate 
and a refresh cycle time not less than the minimum Read Cy- 
cle time. 


AVAILABLE OPTIONS 


The MMS1128 features a variety of options, allowing its 
configuration into a wide range of applications. Several of 
these options are installed at the factory, with most of these 
specified by the part number as shown in the ‘‘Ordering In- 
formation” on Page 1. Others are chosen by the User prior to 
installation of the product. 


MEMORY CAPACITY 

The MMS 1128 utilizes 16K, 32K, or 64K RAM components 
to allow optional storage capacities of 32K, 48K, 64K, 96K, 
or 128K Words. As noted on Page 1 (Ordering Information), 
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the last three digits of the full part number identifies the total 
memory capacity in K Words. 


STARTING ADDRESS 


The MMS1128 utilizes a set of switches to allow the start- 
ing address to be selected at any 4K boundary. This feature 
is available regardless of the Memory Capacity option 
chosen. In cases where the sum of the starting address and 
the memory capacity exceeds the host machine addressing 
Capability, the capability is automatically reduced. (No 
wraparound to Starting address location occurs.) 


1/O PAGE SIZE 


When the MMS82118 ts located in high memory, the User 
may select part of the |/O page as Read/Write memory. This 
is implemented via three switches, resulting in optional I/O 
page sizes of 2K, 4K, or 8K words. 


PARITY OPTIONS 

The MMS2118PXXXX contains parity control circuitry 
which is fully compatible with the DEC parity module. This 
Circuitry does.not degrade access or cycle times, and the 
Parity Control! Status Register (CSR) address can be switch 
selected to any standard pre-assigned bus address. (772100g 
through 7721368.) In any case, the CSR occupies a single 
two-byte address space. The on-board parity circuitry does 
not impose any additional bus loading on the system. 

The MMS1128PXXXX can also be used tn systems which 
utilize the DEC Parity Module. The User selects this mode of 
operation by inserting a jumper prior to installation of the 
memory. The parity generation and detection circuitry of the 
MMS1128P is fully compatible with the DEC Parity Module. 

The MMS1128PXXXX version is available for those 
systems not requiring parity. This product is supplied as a 
16-bit word memory with the Internal/ External Parity Control 
switch open (External). 


(AA) eRe See MMS1170 


| Product Preview | 


MEMORY ARRAY CARD FOR PDP*-11/70 


The MMS1170 is a dynamic memory array system Line/Off Line switch (with an LED indicator) to facilitate 
specifically designed for use in PDP-11/70 minicomputers trouble-shooting. A separate LED indicates when battery 
from Digital Equipment Corporation. The array has a capaci- backup voltage is available via the backplane connector. 
ty of 64K double words (256K bytes) using 16K RAM chips. All RAMs used on the MMS1170 are socketed. Two spare 
It is hardware and software compatible with the PDP-11/70 16K x 1 RAMs are provided on the board. The product is ful- 
memory controller module and DEC diagnostics. ly burned-in and covered by the Motorola Memory System 

The MMS1170 is designed to occupy a single hex slot of One-Year Limited Warranty. 
the DEC MK-11 Memory System chassis. It features an On 
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ORDERING INFORMATION 
Basic uf No. a Option Size (64 x 1024 Double Words) 


NOTE: Double Word = 32 Date and 7 ECC Bits 


*PDP is a trademark of Digital Equipment Corporation 
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MMS1170 


ENVIRONMENTAL RATINGS 


Operating Temperature 


Storage Temperature 
Relative Humidity (Without Condensation) 





PHYSICAL DIMENSIONS 
Dimension 
Width 
Height 
PC Board Thickness _ 
Clearance Required (Component Side)* 
Clearance Required (Solder Side) * 





*Measured from surface of PC Board. 


POWER REQUIREMENTS 


+128 
+5V 





AC OPERATING CHARACTERISTICS 
Characteristic 


Cycle Time — Read 
Write 


Access Time — Read 
Write 





**The actual response times are determined by DEC MK-11 Memory System Controller design. Nominal values shown are for reference only. 
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MMS780 


Advance Information 
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Size (K Words) 


Speed Option 


ECC 


64 Data+8 ECC Bits 


ORDERING INFORMATION 
MMS780AE 1032 


Basic Part No. 
Word 


am «5s ms “a 
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MEMORY ARRAY CARD FOR VAX-11/780* 
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is fully compatible with the VAX-11/780 memory controller module. 


*VAX is a trademark of Digital Equipment Corporation. 
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MMS780 


ENVIRONMENTAL RATINGS 


Operating Temperature Ta 


Storage Temperature Tstq 





Relative Humidity (Without Condensation) RH 


PHYSICAL DIMENSIONS 





*Measured from surface of PC Board. 


POWER REQUIREMENTS 


wae OOOO 
[PC Board Thekness OS OSCSCSCSC‘“‘~SSSSSS 018 | | 








Input Volta Maximum Current Requirements 
P a Standby | Battery Backup 


[av 0 a 


+5 V Battery 


AC OPERATING CHARACTERISTICS 





Characteristic 
Cycle Time — Read, Refresh, or Init. 
— Read/Modify/Write 
Access Time — Read 
— Write 





**The actual response times are determined by VAX-11/780 Memory Subsystem Controller design. Nominal! values shown are for reference 


only. 


OPERATING PRINCIPLES 


The MSM780 is based on 16K x 1 dynamic RAMs arranged 
in two banks, each containing 72 chips. The 72-bit word thus 
formed is subdivided into two 32-bit long words (Upper and 
Lower) and eight ECC bits. All memory array accesses cor- 
respond to a Read from, or write to, the selected 72-bit 
word. (All 8, 16, and 32 bit memory operations are 
transformed into 72 bit accesses by the memory controller.) 

The memory array selection is accomplished via address 
lines (ADR19:ADR16) and four select signals at the Memory 
Subsystem Backplane. This Backplane has 16. slots 
dedicated for memory array cards, with the select signals 
uniquely specified for each slot. This arrangement eliminates 
the need for special jumpers and address switches. The 
MMS780 is merely inserted in the next available backplane 
slot. A total of 4 Megabytes of memory can be accomodated 
by one Memory Subsystem. 
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USAGE RECOMMENDATIONS 


The MMS780 is recommended for use with any 
VAX-11/780 memory subsystem set up for operation with 
the DEC M8210 array card. It is hardware and software com- 
patible with the VAX-11/780, including DEC diagnostics 
which allow failure isolation at the chip level. The MMS 780 is 
also compatible with DEC battery backup provisions. 


INTERFACE 


The VAX-11/780 computer system is normally configured 
with either one or two memory subsystems, as shown in 
Figure 1. The normal interface signals utilized within each 
subsystem are depicted in Figure 2. The MMS/780 Array 
Module functions in any slot of either subsystem, with no 
modifications required. 


MMS780 


FIGURE 1 — NORMAL VAX-11/780 MEMORY CONFIGURATION 
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Memory 
Array Cards 






Memory 
Controller 






(MMS 780) 


FIGURE 2 — MEMORY 








Memory 
Controller 





Board Select Addr. < ADR19:ADR16> 





| 


Extended Addr.° <ADR15:ADR13> 


Base Chip Addr.* <ADR12:ADRO1> 


Control Signals°® (8) 






ECC Bits <C07:CO0> 


il 


Data <UD31:UD00, LD31:LD00> 


VAX-11/780 


Cache Memory 


Synchronous Backplane Interconnect 














CPU 
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(MMS 780) 


SUBSYSTEM INTERFACE 


Slot Select < SLOTO3:SLOTOO> 





Memory 
Array 
(MMS780) 





Board Select Addr. < ADR19:ADR16> 


tl 


Extended Addresses’ <ADR15:ADR13> 


Base Chip Addresses <ADR12:ADR01> 








Control Signals’* (8) 


MZPruvKonrPDoD FMAWK<XHWWDCHV <DOT™mMmZ 














ECC Bits <C07:C00> 





Data <U031:UD00, LD31:LD00> 


U 


*Extended Addresses are labeled ADR13, ADRCS, and ADREXT. Ouring normal operation, they correspond to > ADR15:ADRI13<. 
**Control signals are: Read, Column Address Strobe (CAS), Row Address Strobe (RAS), Multiplexer Control, Refresh Cycle, Bus Select, Bus Out- 


put Enable, and Initiate. 
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MMS8064(P) 
MMS8048(P) 


(AA) na ee ee MMS8032(P) 


MMS8016(P) 


Advance Information 


SBC-COMPATIBLE MEMORY SYSTEMS 





The MMS80XX family of memory systems is designed 
for use with the Intel SBC 80 Series computers, System 
80 microcomputers, MDS systems, and the 16-bit SBC 
86/12. The modules employ 16K dynamic RAM’s 
mounted on a single 6 3/4” X 12” PC board along with 
timing, control, and bus interface logic. Eight models are 
available, all having the same access and cycle times. All 
electrical connections are made via two edge connectors. 


@ Pin, Function, and Form-Factor Compatible with 
MULTIBUS* Systems 


@ Even/Odd Bank Address Allows 16-Bit or 8-Bit 
Operation 


@ Addresses Selectable in Independent 8K Blocks 
@ 20 Address Lines — Operates in 1M Byte System 


SS A - 
ae : - 
> 
Soa 


@ Handles Early or Late Inhibits 


te R enw 


@ Operates in Delayed Write, Advance Write, and Read 
Modes 


@ Battery Backup Capability through use of Memory 
“Protect Signal on P2 Connector 


one 
no 


@ On-Board Refresh Control Circuitry 
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@ Programmable Advanced Acknowledge (AACK /) 
Signal 


z? 
g 


gay 
. ae. ee F 
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ee ange LB8Ogee ee 


@ On-board Veep Generation (-5 V) Allows Operation 
from 12 V, +5 V, and -12 V, -10 V, or -5 V Supplies 


@ Cycle Times of 700 ns (Read, Delayed, Write) and 
1240 ns (Advanced Write) 


@ Available in 16K, 32K, 48K, and 64K Byte 
Configurations 


a E : 
den 
Aa sep esce e 
“ssp - 











ORDERING INFORMATION PHYSICAL CHARACTERISTICS 
Limit 











MMS 8064P 
MMS8048P 
MMS8032P 
MMS8016P 


64K Bytes 
48K Bytes 
32K Bytes 
16K Bytes 


MMS8064 
MMS8048 
MMS8032 
MMS8016 































*Trademark of Intel, Inc. 
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MMS8064(P)eMMS8048(P)e MMS8032(P)e MMS8016(P) 


AC OPERATING CONDITIONS 


Cycle Time Read or Delayed Write Cycle 
Advanced Write Cycle 


Address Setup Time Address Valid to MRDC/) or MWRC/} 


[50 ae 
[Address Hold Time —~~~SMRDC1 or MWRC7 to Adsress iva | tan | 0 | [re |_| 
[write Data Setup Time Delayed Write) ——=—‘Data Vato MWC: | vosw [100 | me | 


Write Data Delay Time 
(Advanced Write) MWRC/t to Data Invalid toDAW 


Write Data Hold Time 


Inhibit Setup Time Early Inhibit tis 
INHI/ Valid to MROC/! or MWRC/! Late Inhibit Option Installed tig2 
H 


Inhibit Hold Time MROC/! or MWRC/! to INH1 Invalid 
Byte High Enable Setup Time BHEN/ Valid to MROC/1 or MWRC/! 


Byte High Enable Hold Time MROC/!t or MWRC/! to BHEN/ Invalid 


Memory Protect Setup Time MPRO/! to VCC < 4.75 Vdc | tMPS | 
| tr | 














o 
I 
= 




















Memory Protect Hold Time Vcc = 4.75 Vdc to MPRO/t 


Refresh Interval 
NOTES. 1) Add Refresh Delay Time (TRAD) to these parameters when Asynchronous Refresh occurs. 
2) Add 40 ns (Typ), 50 ns (Max) to these parameters if Late Inhibit Option is installed. 
3) Applicable only if Advanced Write Cycle option is installed 











AC OPERATING CHARACTERISTICS (0°C < Ta < 55°C) 

Limit 
Parameter 

Read Access Time MRDC/I\ to Data Valid 


< 
Bo] 


Read Data Setup Time Read Data Valid to XACK/! 
Read Data Hold Time XACK/t to Data Invalid 









Advance Acknowledge 

Delay Time MRDC/! or MWTC/I to AACK/! 
Transfer Acknowledge 

Delay Time MRDC/1 or MWTC/1 to XACK/) 
Acknowledge Turn-Off Time MRDC/! or MWTC/!1 to AACK/t or 

XACK/! {TO 15 

Parity Error Setup Time PAR ERR/ Valid to XACK/| 
Parity Error Hold Time XACK/i to PAR ERR/ Invalid 











Refresh Delay Time 
NOTES: 1) Add 40 ns (Typ), 50 ns (Max) to these parameters if Late Inhibit option is installed. 

2) Add 450 ns (Typ), 500 ns (Max) to these parameters for Advanced Write Cycle operations. 

3) Add Refresh Delay Time (tap) to these parameters when Asynchronous Refresh occurs. 

4) See Advance Acknowledge options table for Delay Time. 

5) Advance Acknowledge 1s delayed until Transfer Acknowledge Time if Asynchronous Refresh occurs 


ADVANCE ACKNOWLEDGE OPTIONS 


The MMS8060 Series can be programmed to 
provide an ADV ACK Delay (taak) of 100 to 
450 ns. Available options are as noted in table 
at right. Selection is made via installation of a 
single jumper between two terminals of a 16- 
pin DIP socket. (Jumper between pins 8&9 - 
100 ns Typ. between 1 & 16 — 150 ns, etc ) 

















Limit 8-9 1-16 7-10 2-16 3-14 6-12 4-13 6-11 
M 70 120 165 215 260 310 360 400 


125 175 230 285 335 400 450 500 





in 


Max 
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ABSOLUTE MAXIMUM RATINGS 









Power Supply Voltage Nominal +5 Vdc 


(Measured at Connector 
P1 or P2 With Respect Nominal +12 Vdc 
to GND). 








Nominal -5 Vdc (Negative voltage regulator disabled) 
Nominal -10 Vde or -12 Vdc (Negative voltage regulator enabled) 









Input Voltage, Any Input. (Measured at P1 or P2 Conn With Respect to GND). 





NOTES: 1) Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be restricted to 


Recommended Operating Conditions. 
2) Permanent damage may also occur if Vop is applied for more than one second while Vpg ts outside its Recommended 


Operating Range. 


ENVIRONMENTAL RATINGS 
Limit 
Rating Symbol Min Max 
| Operating Temperature, C—“‘“‘CC*irL CA Cd CC 
copies a ee 
EO! a 


Relative Humidity (Without Condensation) | RH | 


RECOMMENDED DC OPERATING CONDITIONS 


ten ao 
| Vde_| 


Supply Voltage Nominal +5 Vdc 
Nominal +12 Vdc 


Nominal -5 Vdc (Negative voltage regulator disabled) car 


Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) 





Logic Zero Input Voltage, Any Input 
Logic One, Input Voltage, Any Input 


DC OPERATING CHARACTERISTICS (0°C < Ta < 55°C) 


Supply Current Nominal +5 Vdc 


Nominal -5 Vdc (Negative voltage regulator disabled) 
-10 Vdc or -12 Vdc (Negative voltage regulator enabled) 
Supply Current Nominal +5 Vdc 


(Battery Backup Mode) Nominal +12 Vdc 










Nominal 

















Nomina! -5 Vdc (Negative voltage regulator disabled) 
Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled} 
Logic One Input Current DATO/-DATF/ 
(Vcc = 4.75 Vdc, Vin = 2.4 Vde All Other Inputs 


Logic Zero Input Current DATO/-DATF/ 











(Vcc = 5.25 Vdc, Vit = 0.4 Vdc) All Other Inputs 


Logic One Output Voltage Ail Outputs} VOH 2.4 Vde 
(Vcc = 4.75 Vdc, lon = -5 mAdc) 
Logic Zero Output Voltage All Outputs} VoL Vdc 
(Vcc = 4.75 Vdc, lor = 48 mAdc) 
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BASIC CYCLE TIMING 


tcYc 
Address 
t t 
MWARC/ AS an 
or 
MROC/ 
ttTo 
AACK/ 
XACK/ 
iS 
INH1/ 
(BS tBH 
BHEN/ 


READ CYCLE TIMING 


MRDC/ 


VALI /Y VV 
DATA EY 


QOD 


0,9. 9.0.4 


XACK 





SOX RRR \/ OOOO KK X xX XK) 
EOERE KK AX AAAXARAAA ARAN NAY 


DELAYED WRITE CYCLE TIMING 


tosw (DHW 


DATA 
ADVANCED WRITE CYCLE TIMING 
MWRC/ 
tDDAW tOHW 
DATA 
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+12 V Supply 
+5 V Supply 
+5 V Supply 
+5 V Supply 
+5 V Supply 
-5 V Supply 
-10 V Supply 
-12 V Suppl 
Transfer 
Acknowledge 
Advance 
Acknowledge 
Command 
Inhibit 
Byte High 
Enable 


Signal Name Symbol | Pin No. | 
Vss 1,2 


P1 CONNECTOR PIN ASSIGNMENTS 


[Signal Name [Symbol [Pin No. [Signal Name [| Symbol [Pin No. 


Address Line O 57 Memory Read 
Address Line 1 58 Command 

Address Line 2 55 Memory Write 
Address Line 3 56 Command 
Address Line 4 Data Line O 





































MRDC/ 
MWTC/ 

























Address Line 5 Data Line 1 
Address Line 6 Data Line 2 
Data Line 3 


Address Line 7 

: Data Line 4 
Data Line 5 
Data Line 6 
Data Line 7 
Data Line 8 






Address Line 9 
Address Line A 
Address Line B 
Address Line C 












Address Line D Data Line 9 
Address Line E Data Line A 
Address Line F Data Line B 


Address Line 10 
Address Line 11 
Address Line 12 
Address Line 13 


Data Line C 
Data Line D 
Data Line E 
Data Line F 







ADR11/ 
ADR12/ 
ADR13/ 





NOTE: Pins not listed are not connected to Memory System circuitry. 


Signal Name 


Memory Protect 
Parity Error 


Test Point — Advanced Write 
Test Point — Refresh Clock 
Test Point — Parity O & 1 





P2 CONNECTOR PIN ASSIGNMENTS 


MPRO/ 
PAR ERR/ 
TP-ADVW 
TP-REFCLK 

TP-PART O & 1 


TP-PART 2 & 3 
Vss 
Vcc (BATT) 
Vpop (BATT) 
Ves (BATT) 


Test Point — Parity 2 &3 
Ground 


+5 V (Battery) 
+12 V (Battery) 
-5 V (Battery) 





NOTE: Pins not listed are not connected to Memory System circuitry. 


ADRO/-ADRF/ 
ADR10-ADR-13/ 
DATO/-DAT7/ 
DAT8/-DATF/ 
AACK/ 












XACK/ 
MRDC/ 
MWTC/ 
INH1/ 
BHEN/ 
























MPRO/ 






PAR ERR/ 
TP-ADVW 
TP-REF C/K 
TP-PART O AND 1 
TP-PART 2 AND 3 
*K = 1024 Bytes 














Signal (2) 






MMS80XX SYSTEM 


Description 












Lower Order Address used to select 1 location out of 64K* block 
High Order Addresss used to select one 64K block out of 1024K 
Data signals for 8-bit mode or lower byte of data signals for 16-bit mode 
High order byte data signals for 16-bit mode 


(Programmable — 8 timing selections) Advanced Acknowledgement Signal from Memory Card in response to 
MWTC/ or MROC 


Acknowledgement Signai from Memory Card indicating that Data Transfer has occurred 
Signal to Memory Card requesting to read RAM memory 

Signal to Memory Card requesting to write data into RAM memory 

Signal disabling response of the Memory card to MWTC/ and MRDC/ 

Signal used to enable the 16-bit mode of operation 


Signal used to enable the transfer from normal voltages to battery back-up voltages by disabling all circuits except 
refresh. Can also be used separately from battery back-up to do same thing 


Signal used to indicate a Parity Error 

Test Point Signal used to select Advanced Write Mode 
Test Point Signa! used to clock refresh flip-flop externally (used only for evaluation purposes) 
Test Point Signal used to force a Parity Error on Reading Banks O or 1 
Test Point Signal used to force a Parity Error on Reading Banks 2 or 3 
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GENERAL DESCRIPTION 


The MSM80OXxX series is designed for operation with 
SBC/BLC 80 Series Single-Board Computers (including 
the SBC 86/12 16-bit computer), System 80 Series 
Microcomputers, and Intel MDS Systems. The four 
configurations are plug-in replacements for 
Intel/National SBC/BLC 016, 032, 048, 064 memory 
cards. 


OPTIONS 

The MMS80OXxX series is available in four population 
options. Each of these configurations can be obtained 
with or without parity. (See Ordering Information on Page 
1.) In addition to the population and parity options, 
provisions are made to allow the user to configure the 
memory card to meet system requirements. The primary 
user options are Address Selection, Advance- 
Acknowledge Response time, Early/Late Inhibit options, 
Advanced/Delayed Write selection, and -5 Vdc 
derivation. 

Address Selection options allow the user to locate the 
memory card in any one of sixteen memory segments — 
with each of these segments defined as a 64K memory 
space. If the MMS8064 is chosen, the memory system 
responds to all addresses within the selected memory 
segment. When depopulated modules (8016/8032/ 
8048) are used, address selection for independent 8K 
Byte blocks is provided. The MMS8048, for example, can 
be configured to respond to 6 of the eight 8K blocks inthe 
chosen segment. 

Advance Acknowledge is utilized to prevent initiation of 
unnecessary processor “Wait” states. (In effect, the 
Signal indicates that the memory transfer will be 
completed during the current cycle). The MMS80XX 
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series allows the user to select an Advance-Acknowledge 
Delay Time of 100 to 450 ns (in 50 ns increments). This 
facilitates tailoring of the memory response time to the 
system speed. 

An Inhibit input is provided with the MMS80XxX series 
to allow the Bus Master to turn off the memory for certain 
operations. In general, the system activates this signal 
prior to a Memory Read (MRDC/) or Write (MWRC/) 
command. In certain types of systems, however, the 
Inhibit signal arrives after the Read/Write command. A 
jumper option is provided with the MMS80OXxX Series, 
allowing the Inhibit input to respond to a ‘Late Inhibit’ 
signal. This option should be installed only !f the system 
requires it, since it slows the Memory System response by 
approximately 50 ns. 

Most SBC systems utilize a ‘Delayed Write’’ command 
wherein the Data is available coincident with activation of 
MWRC/. Some systems, however, utilize an ‘“Advanced 
Write’ technique, with the data becoming valid some 500 
ns after the Write Command. A jumper option is provided 
with the MMS80XxX series to allow operation in the Write 
Cycle. Transfer Acknowledge (XACK/) is inhibited during 
the dummy cycle, but Advance Acknowledge (AACK/) 
occurs if programmed to do so. XACK/ then occurs Guring 
the actual Write Cycle unless the system has responded 
to the AACK/ signal. (In this case, system response to the 
AACK/ signal is defined as a deactivation of the MWRC/ 
input). Selection of the ‘““Advanced Write” option does not 
affect Read Cycle operations. 

In general, SBC backplanes provide -5 volts at pins 9 
and 10 of connector P1. Some systems, however, provide 
only -10 volts at pins 77 and 78 and/or -12 volts of pins 
79 and 80. The MMS8OXX Series contain an on-board 
negative 5 volt regulator to allow operation with such 
systems. 
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Mechanical Data 


MECHANICAL DATA 


The packaging availability for each device is indicated on the individual data sheets. Dimensions 


for the packages are given in this section. 





FRIT-SEAL CERAMIC PACKAGE 
CASE 632 





Hi 1G (ea ae 


PLANE 


PLASTIC PACKAGE 
CASE 646 








LL SEATINGLK 
OD PLANE 


we ok + 


| 0.052 | 0.095 | 
0.008 | 0.015 | 
PO.11S | 0.135 | 


i— 
Ww 
oa 
So 
w 
(Te) 
(on) 


0.040 


CASE 646-05 
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NOTES: 
1. ALL RULES AND NOTES ASSOCIATED 
WITH MO-001 AA OUTLINE SHALL APPLY. 
. DIMENSION “L” TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 
3. DIMENSION “A” AND “B” (632-06) DO 
NOT INCLUDE GLASS RUN-OUT. 
4. LEADS WITHIN 0.25 mm (0.010) DIA 
OF TRUE POSITION AT SEATING PLANE 
ANO MAXIMUM MATERIAL CONDITION. 


RO 





NOTES: 

1. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 

- DIMENSION “L” TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL. 

3. DIMENSION “B” DOES NOT 

INCLUDE MOLD FLASH. 

4. ROUNDED CORNERS OPTIONAL. 


RO 


MECHANICAL DATA (Continued) 





FRIT-SEAL CERAMIC PACKAGE 
CASE 620 





N ‘ | J 
Caen! i 
SEATING 


PLANE 


1. LEADS WITHIN 0.13 mm (0.005) RADIUS 4. DIM “A” ANDO “B00 NOT INCLUDE 





OF TRUE POSITION AT SEATING PLANE GLASS RUN-OUT. 
ATMAXIMUM MATERIAL CONDITION. —5. DIM “F" MAY NARROW TO 0.76 mm 
2. PACKAGE INDEX: NOTCH IN LEAD (0.030) WHERE THE LEAD ENTERS 
NOTCH IN CERAMIC OR INK DOT. THE CERAMIC BODY. CASE 620-06 


3. DIM “L" TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 


PLASTIC PACKAGE 
CASE 648 





lel \ OPTIONAL LEAD 


: CONFIG. (1,8, 9, & 16) 
Paefpe enna fy nr 














NOTE 5 
iLLIMETERS] INCHES] NOTES: 
om On OR PR 1. LEADS WITHIN 0.13 mm 
retusa Tone [ooo] Sather earn 
0.260 
: 500 PLANE AT MAXIMUM 
a Tee a MATERIAL CONDITION. 
7 64 BSC 3100 BSC CENTER OF LEADS 
v He age Dar T0015 | 0.095 WHEN FORMED 
ve nana ry {0.20 [ 038 | 6.008 | 0.015 PARAULEDS 
\ si me es = PK | 292 [343 [0115 [0.135 3. DIMENSION “B” DOES NOT 
re — G -— ills SEATING J M rt {7.62 BSC 0.300 BSC INE EYEE MOLD FLASH. 
ELANE TM | oO 4. "F” DIMENSION 1S FOR FULL 
Tw | 051 | 0.020 | 0.040 LEADS. “HALF” LEADS ARE 





OPTIONAL AT LEAO POSITIONS 
1, 8, 9, and 16). 
CASE 648-05 5 ROUNDED CORNERS OPTIONAL. 


MECHANICAL DATA (Continued) 


16-PIN PACKAGES (Continued) 99s 





CERAMIC PACKAGE 
CASE 650 


—a 
J 
a 
=_ 


NOTES: 
1. LEAD NO. 1 IDENTIFIED BY TAB 
ON LEAD OR DOT ON COVER. 


2. LEADS WITHIN 0.13 mm (0.005) 
TOTAL OF TRUE POSITION AT 
MAXIMUM MATERIAL CONDITION. 





CERAMIC PACKAGE 
CASE 690 





NOTES: 
1. -A- AND -B- ARE OATUMS. 
2. -T- ISSEATING PLANE 
3. POSITIONAL TOLERANCE FOR LEADS (0D). 


TH] F 0.25 (0.010 T]A 6] 8 | 


4. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 
5. DIMENSIONING AND TOLERANCING 
PER ANS! Y14.5, 1973. 
6. 690-11 ANO 690-12 OBSOLETE. 
NEW STANDARD 690.13. 
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MECHANICAL DATA (Continued) 








CERAMIC PACKAGE 
CASE 680 





di as G gla : SEATING stane? lye 


NOTES: 

1. LEADS WITHIN 0.13 mm (0.005) RAD OF 
TRUE POSITION AT SEATING PLANE AT 
MAXIMUM MATERIAL CONDITION. 

2. DIMENSION “L” TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 





PLASTIC PACKAGE 
CASE 701-01 


NOTES: 
1. LEADS WITHIN 0.13 mm 
(0.005) RADIUM OF TRUE 
_ POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION 












t (DIM “G"). 
f { Bex: 2. DIMENSION “tL TO CENTER 
N OF LEADS WHEN FORMED 
1 1 1 ae a PARALLEL. 
al i H : K j 6 \ lis J 
; bw. : \ bane. 
He +16 sles ONG M 





PLANE 


CASE 701-01 


MECHANICAL DATA (Continued) 


PLASTIC PACKAGE 
CASE 707 









rn LE TERS RS} INCHES | 

| MIN | MAX | MIN | MAX | 
| A_| 22.22 | 23.24 | 0.875 | 0.915 | 
1B [ 610] 660] 0.240| 0.260 | 
rc {| 3.94] 457 | 0.155 | 0.180 | 
1 O | 0.36 | 0.56 | 0.014 | 0.022 | 
TF | 1.27 [ 1.78 | 0.050] 0.070 | 
1G | 2.54 BSC_ | 0.100 BSC | 
TH { 1.02] 1.52 | 0.040] 0.060 | 
| Jd { 0.20 | 0.30 | 0.008 | 0.012 | 
TK | 2.92] 3.43] 0.115 | 0.135 | 
rt | 7.62 BSC | 0.3008SC_ | 
rm {| oo | 15° | o | 16° | 












| I i some 
H alo 
NOTES: 
1. POSITIONAL TOLERANCE OF LEADS (0), 
SHALL BE WITHIN 0.25mm(0.010) AT 


MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 


EACH OTHER. 0.51 { 1.02 | 0.020 | 0.040 | 
2. DIMENSION L TO CENTER OF LEADS 

WHEN FORMED PARALLEL. CASE 707-02 
3. DIMENSION B DOES NOT INCLUDE 

MOLD FLASH. 


FRIT SEAL CERAMIC PACKAGE 
CASE 726 





NOTES: 

1. LEADS, TRUE POSITIONED 
WITHIN 0.25 mm (0.010) DIA. 
AT SEATING PLANE, AT 
MAXIMUM MATERIAL 
CONDITION. 

2. DIM “L” TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

3. DIM “A’& “B’ INCLUDES 
MENISCUS. 





CASE 726-02 


67 


MECHANICAL DATA (Continued) 





CERAMIC PACKAGE 





CASE 749 
4 
- Pp x 

| 

| 
j : 
H © 
_! 

TeR Ni 
NOTES: 


1. DIMENSION [-A-] 1S DATUM. 
2. POSITIONAL TOLERANCE FOR LEADS: 


(> ]0.25 (0.010) @|T] AQ! 


3. ET) ISSEATING PLANE. 
4. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5, 1973. 





CERAMIC PACKAGE 


CASE 729 





NOTE: 

1. LEADS WITHIN 0.13 mm (0.005) 
RADIUS OF TRUE POSITION AT 
SEATING PLANE, AT MAXIMUM 
MATERIAL CONDITION. 

. DIMENSION L TO CENTER OF 
LEAOS WHEN FORMED 
PARALLEL. 


Ro 


18-PIN PACKAGES (Continued) 


: os ne 
GG 


a 




















“a a 
ee AL ‘ 
— 5 (a! ly Mi 
gh ae it 
Lhe | A 
| a 
Wn 





CASE 749-01 








MECHANICAL DATA (Continued) 





PLASTIC PACKAGE 





CASE 708 
i ren Reena 
p ; 
| 
Laur gO as 
~ L - 





Cc 
! 
! 
i B 
K c 
4 - DF 
SEAT ASL EE ANE ~ . M my F 
NOTES: : 

1 POSITIONAL TOLERANCE OF LEADS (0D), J 0.38 
SHALL BE WITHIN 0.25mm(0.010) AT K_ “343. 
MAXIMUM MATERIAL CONDITION, IN L 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. CASE 708-04 


3. DIMENSION B DOES NOT INCLUDE 
MOLO FLASH. 


FRIT-SEAL CERAMIC PACKAGE 
CASE 736 








~H- =-Gr = =F == D -SEATING 
PLANE 


NOTES: 

1. LEADS TRUE POSITIONED 
WITHIN 0.25 mm (0.010) DIA AT 
SEATING PLANE AT MAXIMUM 
MATERIAL CONDITION (DIM ‘’D’). 


2. DIM "L" TO CENTER OF LEADS CASE 736-01 


WHEN FORMED PARALLEL. 





MECHANICAL DATA (Continued) 


FRIT-SEAL CERAMIC PACKAGE 
CASE 623 


IN 





S|o|> 
Jon! 
|S] co 
aaa 


a|O 
i 
S 
S 
oo 
dbs 
O° 


NOTES: 

1.01M “L’” TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

2. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING CASE 623-04 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 

(WHEN FORMED PARALLEL) 


o1o 
o|}a 
ep | CO} 
o1co 





FRIT-SEAL CERAMIC PACKAGE 
CASE 623A 


| MIN | 
| A_| 31.24 | 32.77 | 1.230 
YB | 12.70 | 15.49 | 0.500 
| C | 4.06 | 5.84 | 0.160 | 





| 0 | 0.41 | 
| F [ 1.27 | 1.52 | 0.050 { 0.060 


NOTES: 2.94 BSC 0.100 BSC 
1. DIM “L” TO CENTER OF 


LEADS WHEN FORMED 
PARALLEL. 

2. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL 
CONDITION. (WHEN FORMED CASE 623A-02 
PARALLEL). 
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MECHANICAL DATA (Continued) 


24-PIN PACKAGES (Continued) summsesessenseErcce 





PLASTIC PACKAGE 
CASE 709 





I 
D -statinc ele M 


PLANE 


NOTES: 
1. POSITIONAL TOLERANCE OF LEADS (D), 
SHALL BE WITHIN 0.25 mm (0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 
. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 
3. DIMENSION B DOES NOT INCLUDE MOLD CASE 709-02 
FLASH. 


BR 





CERAMIC PACKAGE 
CASE 716 


NOTE: 

1, LEAOS TRUE POSITIONED WITHIN 
0.25mm (0.010) DIA (AT SEATING 
PLANE) AT MAXIMUM MATERIAL 
CONDITION. 

2. DIM"! TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 





CASE 716-06 


MECHANICAL DATA (Continued) 


Ts 24-PIN PACKAGES (Continued) 


CERAMIC PACKAGE 








CASE 716 
“re a es 
-_ sg ‘ oan ers 
: ae ie is are : F ; t 
VP GTi LLL YEP tn, 
H- - SEATING PLANE —/ K 
=D G- - --J  M=-~ 
NOTE: 
1. LEAOS TRUE POSITIONED WITHIN 
0.25mm (0.010) DIA (AT SEATING 
PLANE) AT MAXIMUM MATERIAL 
CONDITION. 
2. DIM “L” TO CENTER OF LEAOS CASE 716-07 


WHEN FORMED PARALLEL. 
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